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EDWIN EDWARDS B JIM PORTER
Ll DEPARTMENT OF NATURAL RESOURCES L

April 2, 1987

Dear “S"

I am pleased to transmit the attached refinery analysis that the
Technology Assessment staff prepared 1in response to your request on
March 19. I hope the informstion will be benefieclal, and that your pursuits
will result in a successful project.

Sincerely, ,
B ,-;""f - p ) S
* B. Jim Porter

(.-

BJP/pso

Attachment
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EDWIN W. EDWARDS DEPARTMENT OF NATURAL RESOURCES 8. I FLURTER

GOVERNOR SECRETARY

Mareh 31, 1987

&

R

As an outcome of my meeting with you on March 19, Bill Delmar and 1 have
examined the data we have on the four refineries you requested: Hill
Petroleum Co., Placid Refining Co., Gulf ©Ii1 Corp. at Venice, and
International Processors. The operable capacities and capacities of
downstream processing facilities for these four refineries are provided din
Table T, attached. The Gulf 0i1 refinery at Venice has been sold,
disassembled, and moved out of the state. The International Processors
refinery has been sold to Hill Petroleum and restarted.

Utilizing the DNR Louisiana Tndustrial Energy and Economics Model, which
was developed by the Pace Consultants of Houston, we have prepared cost
sheets ro provide estimated economics of operating refineries based on
current crude and processing costs. The cost sheets also show gprojected
economics based on an assumed general rate of inflation of 2.5% per year and
an annual crude oil cost increase equal to the general rate of inflation.

Since you may not wish to limit your consideration to only the four
refineries discussed, we have taken the complexity factor approach to
generating the attached refining cost sheets (Tables V to ¥). The
complexity factor for each refinery is derived from the refinery”s crude
distillation capacity, the capacity of the refinery”s downstream processing
equipment relative to Its crude capacity, and the capabilities of each of
those downstream units. Long established correlations and studies have
shown that refineries with similar complexity factors have similar economiecs
whether or not the refineries have the same capacitles or configurations;
thus, the complexity factor criteria provides a generic and versatile
Initial approach for sereening and evaluating refining options and for
evaluating overall refining trends.

-
NATURAL RESOURCES BUILDING . P2.0. BOX 94386 . BATON ROUGE, LOUISIANA TOB04-9396 . FPHONE 504734 2-4502



The crude capacity, downstream processing capacity, and complexity
factor are provided in Table II for each operating refinery in the state and
in Table III for each shutdown refinery in the state. Table IV provides a
list of these same refineries arranged by decreasing complexity factar along
with a date of last operation and the number of years in operation for the
shutdown refineries. Tables I through IV reflect data on these refineries
as of January 1, 1984, In June, we should have all of the data updated to
January 1, 1987. To aid in interpreting Tables T through III, Appendix A
provides a brief summary of the purpose of different downsteam processes.
Additionally, Appendix B is a general glossary of refining terminology.

Very gensrally, it may be stated that if a refinery has downstream
capaclty for thermal operation, then it can upgrade some heavy crude into
lighter components; if It has downstream capacity for hydroeracking or
hydrotreating, it can process some sour crude (crude containing sulfur); and
1f it has downstream capacity for eatalytic cracking, reforming, alkylatien,
or lsomerization, then it has some capability to upgrade easier—to-make and
lower value preducts (e.g., residual fuel oil, medium distillate, naptha,
sub-octane gasoline) into harder-to-make and higher wvalue products (e.g.,
light distillates, high octane gasoline). Naturally, the higher the
downstream capaclty and the more diversity in that capacity, the more
flexible is the refinery for competing 1in changing product markets.
Appendix A contalns additional information on refinery configuration and

refined product slates, and Appendix C contains some example crude oil
anal vses.

To supplement the cost sheets provided in Tables V to X, gross refining
margins and net refining wmargins are plotted in Figures 1 and 2,
respectively, for each of five refining complexity factor ranges. These
figures are based on the previously mentioned assumptions for inflation rate
and crude price escalation and the assumption that future price ratlos among
the wvarious different crude grades and among the different product types
will remain the same as they presently are, which will not necessarily be
the case.

There is no public base of information that provides cost sturctures for
specific refineries. Also, different accounting procedures, treatments of
financial dinteractions, and marketing arrangements all lead to differences
in allocated cost bases and perceptions of net profit. The attached cost
sheets minimize these differences by utilizing gross and net refining
margins as the economie indexes for comparing various refining options on a
common basis, Our estimated operating costs include all variable and Fixed
costs aszsaciated with refinery operations. Following standard dindustry
practice, however, the refining margins do not include depreciation, capltal
charges, or income taxes, which are items often subject to great variations
In treatment by the internal accounting practices of different companies.

The atrached cost sheets are not intended to portray the actual process
economics of any single or individual refinery in Louisiana. Ta genarate
the economics of an individual refinery, gpecific information must be known

Lk



about the refinery in far greater detail then is publicly awvailable. The
type of information required includes the composition of the ecrude ferd,
operating severity of major processing equipment, the number of and
composition of warious reecycle streams, the target product slate, various
marketing data, etc. This information would then be used in a tefinery
linear program model specifically set up for that individual refinery. The
linear program model would then be able to generate the actual economics for
the individual refinery for a range of different crude Ffeeds and product
slates. Since refining s only one of about two dozen major energy sector
areas we Ctry to keep up with, we have never heen able to develop this
capability. There are a number of engineering consulting firms that hawve
staff that work full time In the refining sector and do have rhis
capability. We will be glad to assist you in locating the appropriate firms
should you have a need to do so.

I hope the attached information will he helpful. If wyou have any
questions, please do not hesitate to call.

Sincerely,

T. Michael French, Manager
Technology Assessment

TMF /bmd

Attachment
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TABLE IV
Lovisiana Befineries by Cosplerity
{Rarrels per Streas Day, Except Where Hoted!

Total Crude Cosplecity
Capacity Factor
HANEENSSEARs S—cocomoET
Barrelc per
Refinery Location Strean Day
Caluset Refining Co Princeton &, 400 32 46
Pennrail Pradects Lo, Shreveport a0, M 12 12
Standard 0il Co. Belle Chasse {Alliance) 205, 000 Il 42
Tennecn 01l Co Chaleette 144, too 10 t3
Citgn Petroleun Corp Lake Charles 330, 1 1,11
Shell 0il Co. Harco 25,000 B.4%
Exzan Co. U.5.4 Baton Mouge ara_onn A a7
Hurphy Dil U.5.A. Inc. Heraux 25, 000 B.37
fulf Oal Corp. Venice 29,100 T.00
Conoca Inc, Westlake (Lake Charles) 164, 400 .73
Texaco Refining & Marteting Convent 240, 490 &.92
Harathon Petroleun Co Garyville 283,000 & 49
GHR Energy Corp Good Hope Ao, oo 77
Hill Petroleus Co. kratz Springs 57,500 3.87
Placid Refining Co Part Allen 8, oo 3,94
Clark 011 & Refining Hount Airy 23,000 LT
Claiborne Gasnline Ca Lishon 4,700 3.09
Texas HAPCO Inc. Gt James 20, 000 .00
Kerr-HeGee Befining Corp Dubach 11,000 2.20
Canal Refining Church Paint 8,800 1.86
International Frocessors Gt. Rose 35,000 L.BR
T & 5 Refining Ce, dennings 13,004 L.on
Calcasieu Aefining Co Lake Charlas 14,300 1.40
Smoner Refining Co, Darrow 1o, 000 100
Evangeline Refining Co. Jeanings 3,000 100
HeTan Aefining Corp. L, dames 20,000 100
Kerr-KcGee Refining Corp Cotton Vallay #,abn 100
Celeron Oil & Gas Corp. Hermantezu 15, H0 .00
Bayou State Dil Carp. Hosstan 1,000 1 00
Cameron Resources Cueydan g,000 1.00
Port Petralevs Inc. Stonewall a4 000 100
Canaco Inc. Eqan 13,750 1.00
Gehulze Processing Inc Tallulah 2,060 1.00
Lake Charles Refining Co. Lake Charles 30, 000 1.0
Hanshoreugh Energy Crouley i -
Ida Casoline Belcher 0
Shepard 011 Ca Jeanings | Converted to Ethanol)
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KINDS OF REFINERIES

Most refinsries can be categorized as falling under one of three broad
categories: topping, hydroskimming, or complex. There are, of course, a
multitude of variations between these categories.

Topping Refineries

A topping refinery is wusually small, often having less than 15,000
bbl/day (barrels per day) crude capacity. The only major refinery process
fe utilizes iz distillation. The simplest topping refinery has only
atmospheric dist{llation. Others employ both atmospherie and wvacuum
distillation units. (See Figure A-1l.) 1In elither case, since distillation
is the only refining operation it performs, a topping refinery’s product
slate 1is entirely dependent on the type of crude fed to the plant. It can
only separate the crude into its original components, and it cannot alter
the chemical composition of the ecrude components. {See example crude
analyses in Appendix C.) To produce a product slate with 1light products,
the refinery must be Fed a light erude that contains a high proportion of
naturally occuring components in the boiling range of distillate fuels,
napthas, and gasolines, or they will not be prodoced. The heavy
components{heavy ends, bottoms, or residuum) in the crude will cowme ounbt af
the bottom of the atmospheric distillation ecolumn and have to be sold as

heavy fuel oil. If vacoum distillation 1s employed, some of the residuum
could be recovered as asphalt.

Figure A-1 = Topping Refinery
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Hydroskimming Refineries

Hydroskimming refineries make extensive use of hydrogen treating
processes such as hydrotreating and hydrocracking to clean up napthas and
distillates by removing {impurities such as sulfur, nitrogen and oxygen, to
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decolorize and stablize products, and to convert heavier components of the
crude to 1lighter more wvaluable products such as gasoline, jet fuel,
kernsena, and middle distillate fuels. (See Figure A=2.) A hydroskimming
refinery is thus less dependent on the quality and type of crude feedstock,
but irs product slate is theavily welghted toward fuel oils, and it has
limited ability to produce high octane unleaded gasoline. A hydroskimming
refinery may have some ability to upgrade vacuum residuum ta residual Ffuel
01l and other heavy distillate fuels by using a thermal process such as
Visbreaking, but would be unable to desulfurize these heavy fuels.

Figure A-2 — Hydroskimming Refinery

LPG
(hguediea
Light ands, Ligmt " natural gas
— angds
PrOCOEEINT f— ey
et

saphiha

e Canaline o
asaline
Faw :r:utur:al}. Almosphoric * Bigrding 0 2
chargs distiliatlion Hydro
1 traating

Caalyhic

g . e (G s0ling
refarming

o1 Hydro I detiluoeis
lrealing gistillgta
) fusls
Reduced
Ly Haawy
sruthe
gas
! oi
o Hromo Aesidual
| neating [ 3 fusic
Wacuum
Eilaton | vacgyme res duum
= SNl
Visbfeaking
— (ifnermal
crackingl

Complex Refineries

A typical complex refinery employs most of the major reflnery processes
described later in this Appendix. (See Figure A-3.) Through processes such
as alkylation and polymerization, a complex refinery can take light ends and
gaseous product from the refinery or from 2 natural gas processing plant and
eaonvert them dinte lower boiling compounds suitable for blending Intwo
gasoline. It can also erack residuum in various thermal processes to
produce heavy distillate fuels which it ecan probably alsa desulfurize.
Through wvarious cracking processes 1t can convert heavy distillate fuels
into medium and light disrillates, and econvert medium discillates into 11 ght
distillates. Using processes such as catalytic reforming and isomerization,

=15~-
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it ecan rearrange molecules and convert low octane gasoline components into
high octane companents. It uses hydrogen treating PrOCEESESs more
extensively than the hydroskimming refinery. It may also have other
processes to produce lubricating oils and petrochemical feedstocks. It is
likely to have the capablility to process some high sulfur crude such as
Alaskan North Slope. A complex refinery, then, has the capability to use a
wide range of ecrude feedstocks and to produce a wide range of products, and
is capable of changing these to respond to changes in crude supply
availability, product market demand, and economles.

Flgure A-3 — Complex Refinery
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TYPICAL REFINERY CONSTRUCTIOMN COSTS
(Dollars per Barrel of Daily Crude Capacity)

19821 19872

Topping Refineries 1,600 1,800

Hydroskimming Refineries 2,800 3,150

Complex Refineries 4,800 5,400
Source: Industrial Energy Use, TU.S. Congress, 1ffice aof Technology

Assessment, Washington, D.C.; OTA=-E~-198, June 1983.
Estimated using Nelson Construction Cost Tndex
LOUTLSTANA REFINERLIES™ PRODUCT DISTRIBUTTONS

As previously mentioned, simple refineries have refined product
distributieons that directly reflect the composition of the components
contained In the crude feedstock. Two Louisiana refineries, Calumet and

Pennzoil which are both located 1in North Louisfiana, could basically he
classified as Jlubricating nil refineries. The remainder of the
hydroskimming 4nd complex refineries in the state are essentially designed

and operated to maximize gasoline production; this 1is reflected din the
composite product yield distributfions for all of the refineries in the state
as shown in Table A-TI. Approximately 97% of Louisiana“s refining capacity
is in South Louisiana (Loulsiana Gulf Coast), and, as Table A—-1 shows, 42.5%

of that outpur is motor gasoline.

Table A-1
1985 Refining Produet Y¥{eld Dimtributions®

La.
Commodity Culf Ho. Ln.,
Coast Ark.
Finished HMotor Casoline cisecvscnvnsnansns cane AZS 26.0
Pinlahed Aviatlon Gasoline .ssssssssnccinnanes vl .0
Liguefled Refinery Gaees sesssssssssssavanannn 1P | Ll
NHephtha—-Type Jeb Fuel weecauceassssssssssscans 1.1 3.5
Kerosene-Type Jet Fuel ...cecccmasssnsnsnsnsss 12.3 wl
FELOBETIE sesssrsrntscccaccnnncnnnnnasaanses . -8B 6
Distillate Fuel 011 .c.ccudvsnaawnnsnansssnsse ZLaf 29,7
Besidual Fuel D1l sessssssissssssnaammminsanas 5.2 5.1
Haphtha < 400 Deg. F. Petro. Feed. Uanm ..... P +6 .0
Deher Ofls > 400 Deg. F. Petro. Feed. Uge .... o 0
Speclal Haphthas ..... I R R T P R =ad ry
LubrlcANES «ssassssaasannsnnssssns P L 1.1 5.0
L b —— TSI wi 1.1
Fetroloum Coke sassssssssssassannansmnnpinnnas 5.6 1.4
Aaphalt snd Boad DIl sessasssssmmnnnnannas R 18.3
L A . 3.9 2.9
Miscellangous Products ssssssssscrersnsnsnnana 1o o7
Processing Gain(-) or Losa{®) .cesssaressccans -4 =1.1

® U.5. Department of Energy, Enecgy Informstion Adminlatraciaen
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APPENDLYE B

GLOS50RY OF
PETROLEIM AND REFINING TERMS

Taken From: Petroleum Supply Annual 1985, U.S. Department of Energy, Energy
Information Administration, Washington, D.C.;
DOE/ELA - 0340(85)1, May 1986.
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Definitions of Petroleum Products and
Other Terms

Alcohal. The family name of a group of ocrganic chem-
ical compounds composed of carbon, hydrogen, and
cxygen The series of molecules vary in cham length
and are composed of & hydrocarbon plus 8 hydroxyl
group: CH-1GHIN-GH. Alcohol includes methanol| and
gthancl

Alkylation. A refinery process tor chemically combining
isgparatfin with gletin hydrocarbons. The product, alky:
late. has high octang valug and 15 blended with motar
and aviation gasaline to improve the antiknock value of
the fuel

APl Gravity, An arbitrary scale expressing the gravity ar
densiy of liguid petroleum products. The measuring
scale 15 callbrated in terms of degrees AP it may be
calculated in terms ot the {ollowing formula;

141.5

Deg ARl = e . = 1HLE
spgr&OFE0F

Aromalics. Hydrocarbons characterized by unsaturated
ring structures of carbon atoms, Commercial petrole:
um aramatics arg benzene, tolueneg, and xylene,

Asphalt, & dark-brown-to-black cement-like material
cantaining bitumens as the predominant constituents,
obtained by petroleum processing. The definition in-
cludes crude asphalt as well as the fellowing finished
products: cements, fluxes, the asphalt content of
emulsions (exclusive of water), and petroleum distil-
lates blended with asphalt to make cutback asphalts.
The conversiaon factor for asphalt is 5.5 barrels of 42
L.5. gallons per short ton.

ASTM. The acronym for the American Society for Test-
ing and Materials.

Aviation Gasoline Blending Components. Finished
componenis in the gasoline range which will be used
far blending or compounding inte tinished aviation
gasoline

Aviation Gasoline (Finished). All special grades of
gasoline for use in aviation reciprocating engines, as
given in ABTM Specification 0910 and Military Specifi-
cation MIL-G3572. Excludes blending componenis
which will be used in blending or compounding into fin-
ished aviation gasoline.

Barrel, A volumetric unit of measure for crude oil and
petroleum products equivalent to 42 U3, gallons. This
measure is used In mas! statistical reports. Factors for
converting petroleum coke, asphalt and wax 1o barrels
are given in the definitions far these products.

Barrels Per Calendar Day. Ses Operable Capacity.

Barrels Per Stream Day. See Operable Capacity.

Bi-Metallic. & term used to describe a type of catalyst,
A catalytic process utilizing a catalyst comprised of
two metals (e.g. platinum, rhenium}.

Butane. & normally gaseous sirgighi-chain or branch:
chain hydrocarbon, (C4H10). It is extracted from natural
gas ar refingry gas streams. |t includes isobutane and
narmal bulane and is covered by ASTM Specilication
D1B35 and Gas Processors Association Specificatians
for commercial butane.

Isobutane. & normally gaseous branch-chain hydro
carbon, (C4H10), It is'a colorless paratfinic gas that
boils a2t a temperature of 702 degrees F. I i5 ax-
tracted from natural gas ar refingry gas streams.

Neormal Butane. & normally gaseous straight-chain
hydrocarbon, (C4H10), 1t 15 & colarless paraffinic gas
that bioils at a temperature of 31.1 degrees F. [t is ex-
tracted from natural gas or refinery gas streams.

Butylene. An olefinic hydrocarbon, (C4HE). recovered
from refinery processss,

Catalytic Cracking. The refining procaess of breaking
down the larger, heavier, and more camplex hydrocar-
bon molecules into simpler and lighter molecuies.
Catalytic cracking is accomplished by the use of a cata-
lytic agent and is an effective process for increasing
the yield of gasoling from crude ail,

Catalytic Hydrocracking. & refining process for con-
verting middle bolling or residual material to high-oc-
tane gascline, reformer charge stock, jet fuel andfor
high grade fuel ail. Hydrocracking is an efficient, rela-
tively low lemperature process using hydrogen and &
catalyst.

Catalytic Hydrotreating. A process for trealing petrole-
um fractions (g.g. distillate fuel oil and residual oil) and
unfinished oils (e.g. naphthas, reformer feeds and
heavy gas oils) In the presence of catalysts and sub-
stantial quantities of hydrogen Lo upgrads their guality.

Catalytic Reforming. The use of controlled heat and
pressure with catalysts to effect the rearrangement of
certain hydrocarbon molecules without altering their
composition appreciably; the conversion of low-octane
gasoline fraciions Into higher uslane slocks suitable
for blending inte finished gascline, also the conversion
af naphthas to obtain a more volatile product of higher
octane number,

Conventional, A term used to describe a type of cala-
lyst, A catalytic process utilizing a catalyst cr?rnpr:sal:l
ot a metal and a non-metal {e.g. platinum, alumina).

Coal. A generic lerm applied to carbonaceous rn:n:k_s
that were formed by the partial or complete decomposi-
tion of vegetation. These stratifed carbonaceous racks
are either solid or brittle and are highly combustible. In-

-rg-

Petroleum Supply &nnwal 1885, Volume | § Energy Information Administration



cludes lignite, bituminous coal, and anthracite which
conform to ASTM Specification D3RE,

Crude Distillation. The refining process of separating
crude cil components by heating and subsequent con-
densing of the fractions by cooling.

Crude Ol (including Lease Condensate). A mixture of
hydrocarbons that existed in liquid phase in under-
ground reservoirs and remains liguid at atmospheric
pressure after passing through surface separaling fa-
cilities. Included are lease condensate and liguid hy-
drocarbons produced from tar sands, gilsonite and oil
shale. Drip gases are also included, but topped crude
oil (residual) oil and other unfinished oils are excluded,
Liquids produced al natural gas processing plants and
mixed with crude oil are likewise gxcluded where iden-
tifiable. Crude oil is considered as sithar domestic or
foreign according to the following:

Domaestic. Crude oll produced in the United States or
from its “outer continental shelf” as detined in 43
U.5.C. 1331,

Foreign. Crude oil produced outside the United
States. Imported Athabasca hydrocarbons are in-
cluded.

Delayed Coking. A process to produce low Conradson
carban gas oil for catalytic cracking feedstock and far
gasoline.

Distillate Fuel Oil. A general classification tor one of
the petroleum fractions produced In conventional dis-
tillation operations, It is used primarily for space heat-
ing, on-and-off-highway diesel engine fuel iincluding
railroad engine fuel and fuel for agricultural machinery),
and electric power generation, Included are products
known as No. 1, No. 2, and No. 4 fuel oils: No. 1, Nao, 2,
and Mo. 4 diese| fuels,

No. 7 Fuel Qil. A light distillate fuel oll intended for
use in vaporizing pot-type burners, ASTM Specifica-
tion D396 specifies for this grade maximum distilla-
tion temperatures of 400 degrees F. at the 10-percent
paint and 550 degrees F, at the 90-percent point, and
kKinematic viscosities between 1.4 and 2.7 centi-
sfokes at 100 degrees F.

No. 2 Fuel! Oil. A distillate fuel ail for use in atemizing-
type burners for domestic heating or for moderate ca-
pacity commercial-industrial burner units. ASTM
Specification D396 specifies for this grade distilla-
tion temperatures at the 90-percent paint between
340 degrees and 640 degrees F., and kinematic vis-
cosities between 2.0 and 3.6 centistokes at 100 de-
qrees F,

No. 1 and No. 2 Diesel Fuel Oils. Distillate fuel pilg
used in compressian-ignition engines, as given by
ASTM Specification D975

No. 1-D. A volatile distillate fuel oil with a bailing
range between 300-575 degrees F, and used in Righ-
speed diesel engines generally operated under
variations in speed and load. Includes typa C-B die-
sel fuel used for city buses and similar operations,
Properties are defined in ASTM Specification DA7s,

_ilj_

Ne. 2-D. A gas oil type distillate of lower volatility
with distillation temperatures at the 90-parcen;
point between 540-640 degrees F. for use in high.
speed diesel enginas generally cperated undar unij-
form speed and load conditions. Includes Type
F-R diesel fusl used far railroad locomotive en.
gines, and Type T-T faor diesel-engine {rucks, Frap-
erties are defined in ASTM Specification Da7s.

No. 4 Fuel Qil. A fuel qil for commercial burnar jn.
stallations not equipped with preneating facilities, |y
I5 used extensively in industrial plants. This grade ig
2 blend of distillate fuel ail ang residual fuel o
stocks that conforms to ASTM Specification D396 or
Federal Specification VV-F-815C; its kinematic vis.
cosity is betwean 5.8 and 26.4 centistokes at 100 de.
grees F. Also included is No. 4-D, a fuel oil for fow-
and medium-spead diesel engines that canforms 1
ASTM Specification DO75,

Eastern Hemisphers. That half af the earth east of the
Atlantic Ocean which includes Europe, Asia, Africa ang
Australia. The Hawaiian Foreign Trade Zone is in this
hemispheare,

Electric Energy {Purchasad). Electricity purchased for
refinery oparations that is not produced within the re-
finery complex,

Ethane. & normally gaseous straight-chain hydrocar
bon, (C2HE). It is a colorless paraffinic gas that boils at
a temperature of - 127.48 degrees F. It |5 extracted
from naturaj gas and refinery gas streams,

Ethylene. An olefinic hydrocarbon, (C2H4), recovered
fram refinery processes or petrachemical processes,

Field Production. Represents crude ojl production an
leases, natural gas liquids praduction at natural gas
processing plants, and new supply af ather hydrocar-
baons and alcahal,

Fluid Caking. A thermal process utitizing the fluidized.
solids technique for continuous conversian of neavy,
low-grade oils into lighter products,

Gasohol. SeeMarcrGasui:‘ne{F:‘nished}.

Gas Oil. A liquld petroleur distillate having a viscosity
intermediate between that af kerasene and lubricating
oll. Derives its name from having originally been used
in the manufacture of Huminating gas. Now supplies
cistillate-type fuel gils and diesel fuel, also cracked to
produce gasoline,

Gasoline Blending Components. Finished companents
in the gasoline range which will ba used for blending ar
compounding into finished aviation or motar gasaline,

Idle Capacity. The component of operabla capacity that
IS nct in operation and nat under active repairs, but
capable of being placed in oparation within 30 days,
and capacity not in operation but under active repairs
that can be completed within 90 days.

Imported Crude Oif Burned As Fuel. The amount of for-
eign crude oil burned as a fuel oil, usually as residual
fuel oil, without being processed as such, Importad
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crudes oil burned as fuel includes lease condensate and
Hguid hydrocarbons produced from tar sand oil, gilso-
nite, and shale ail,

Isobutane. See Butane,

Isomerization. A refining process which alters the
fundamental arrangement oi atoms in the molecule.
Used to convert normal butane into isobutlane, an
alyklation process feedstock, and normal pentane and
hexane into isopentane and Isohexane, high-octane
gasaline components.

Kerosene, A petroleum distillate that boils at a tempera-
ture between 300-550 degrees F,, that has a flash paint
nigher than 100 degrees F; by ASTM Method D56, that
nas a gravity range trom 40-46 degraes AP, and that has
a burning peoint in the range of 180175 degrees F. In
cluded are the two classifications recognized by ASTM
03699 No, 1-K and No. 2-K, and all grades of kerosene
called range or stove oil which have properties similar
ta Mo. 1 fuel oil, but with a gravity of about 43 degrees
AF| and a maximum end-point of 625 degrees F. Kero-
sene 15 used in space heaters, cook stoves, and water
heaters and |5 suitable for use as an illuminant when
burned in wick lamps.

Kerosene:-Type Jet Fuel. A quality kerosene product
with an average gravity of 40.7 degrees AP|, and a 10
percent distillation temperature of 400 degraes F. It is
covered by ASTM Specification D1655 and Military
specification MIL-T-5624L (Grades JP-5 and JP-8). A
relatively low-freezing point distillate of the kerosane
type; it is used primarily for commercial turbojet and
turboprop aircrafl engines.

Lease Condensate. A natural gas liquid recoverad fram
gas well gas (associated and nonassociated) in lease
separators or natural gas field facilities. Lease conden-
sale consists primarily of pentanes and heavier hydro-
carbons.

Liguefied Petroleum Gases (LPG). Ethane, Ethylene,
propane, prepylene, normal butane, butylene, and ise-
butane preduced at refineries or natural gas processing
piants, including plants that fractionate raw natural gas
plant liguids.

Liguefied Refinery Gases (LRG), Liquefiad petroteum
gases fractionated from refinery or still gases. Through
compression and! or refrigeration they are retained in
the liguid state. The reported calegories are eth-
anelethylens, propanelpropylene, normal butane/bu-
tyleng, and isobutane. Excludes s1ill gas used far chem-
lcal or rubber manufacture which is reported as a patro-
chemical feedstock and also excludes liguefied pelro-
leumn gases intended for blending into gasoline which
are reported as gasoline blending components. Ligue-
fied refinery gases are reported for use as petrochem.
ical feedstock or other uses,

Lubricating Oils. A substance used to reduce friction
between bearing surfaces. Petroleum lubricants may
be produced either from distillates ar residues. Other
substances may be added to imparl or improve certain
reguired properties, "'Lubricants” includes all grades of
lubricating oils from spindie oil to cylinder gil and
those usedin greases. The three categorias include:

.Ei_

Bright Stock. A refined, high viscaosity lubricating oil
base stock that is usually made from a residuum by a
treatment such as deasphalting, acid treatment, or
solvent extraction

Neutral. A distillate lubricating oil base stock with a
viscosity that is usually not above 550 Saybalt Univer-
sal Seconds (SUS) at 100 degrees F. It Is prepared by
a treatment such as hydrofining, acid treatment, or
solvent extraction.

Other. & lubricating oil base stock used in finished
lubricating oils and greases, including black, coastal,
and red oils

Middle Distillates. A general classification that in-
cludes distillate fuel oiland kerasena.

Miscellaneous Products. Includes all finished products
not classified eisewhere, e.q., petrolatum, absorption
oils, ram-Jet fuel, petroleum rocket fuels, synthetic nat.
ural gas feedstocks, speciallty ails and medicinal nils.

Motor Gasecline Blending Components. Finished com-
ponents in the gascline range which will be used for
blending or compounding inte finished motor gasoline.
Pool gasoline is included in this category.

Motor Gasoline (Finished). A complex mixture of
relatively volatile hydrocarbons, with or without small
guantities af additives, that have been blendad to form
a fuel suitable for use in spark-ignition engines. Specifi.
cations for motor gascline, as given in ASTM Specifica-
tion D438 or Federal Specification VV-G-168208. in-
clude a boiling range of 122-158 degrees F. at the 10-
percent point to 365-374 degrees F. at the 90-percent
point and a Reid vapor pressure range from 9 to 15 psi,
"Mater gasoline” includes finished leaded gasoline,
finished unleaded gasoling, and gasohol. Blendstock is
excluded until blending has been completed. Alcahol
that is to be used in the blending of gasohol is also ex-
cluded.

Finished Leaded Gasoline. Contains more than 0.05
gram of lead per gallon or more than 0.005 gram of
phosphorus per gallon. The actual lead content of
any given gallon, however, may vary as a function of
the size of the praducer and company according to
specific Environmental Protection Agency waiver
provisions, Premium and regular grades are included,
depending on the octane rating. Includes leaded
gaschaol, Blendstock is excluded until blending has
been completed. Alcohal that is to be used in the
blending of gasohol is also excluded,

Finished Unleaded Gasoline. Contains not more than
0.05 gram of lead per gallon and not more than 0.003
gram of phosphorus per gallon. Premium and regular
grades are included, depending on the octane rating.
Includes unleaded gasohol. Blend stock is excluded
until blending has been compleied. Alcohol that is to
be usedin the blending of gasohol is also excluded.

Gasoheol. & blend af finished motor gasaline (leaded
arunleaded) and alconol (generally ethanol but some-
times methanol) in which 10 percent or more of the
product is alcahal,
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Naphtha-Type Jet Fuel, A fuel in the heavy naghtha boil-
ing range with an average gravity of 52.8 dagrees AP
and 20 to 30 percent distillation tempsratures of 280 de-
grees to 470 degrees F, meeting Milltary Specification
MIL-T-5624L (Grade JP-4), JP-4 is used for turbojet
and turboprop aircraft engines, primarily by the mili-
tary. Excludes ram-jet and petroleum rocket fuels,

Natural Gas. A mixture of hydrocarbons and small
quantities of various nonhydrocarbons existing in tha
gaseous phase or in solution with crude oil in under-
ground reservoirs.

Natural Gas Fleld Facility. A field facility designed to
process natural gas produced from more than ocne
lease for the purpose of recovering candensate fram a
stream of natural gas; howaver, some fleld facilities are
designed to recover propane, normal butans, pentanes
plus, etc., and o control the quality of natural gas to be
marketed,

Natural Gas Plant Liquids, Natural gas liquids recov-
ered from natural gas in gas processing plants, and In
some situations, from natural gas field facilities, Natur-
al gas liquids extracted by fractionators are alsc inciud-
ed. These liquids are defined according to the pub-
lished specification of the Gas Processors Association
and the American Society for Testing and Materials and
are classitied as follows: Ethane, propane, narmal by-
tane, iscbutane, pentanes plus, and ather products
from natural gas processing piants (i.e. products meet.
ing the standards for finished petroleum products pro-
duced at natural gas processing plants, such as fin-
ished motor gasoling, finishad aviation gasoling, spe-
clal naphthas, kerosene, distillate fusl oil, and miscella-
negus products),

Natural Gasoline and Isopentane. A mixtura of hydro.
carbons, mostly pentanes and heavier, extracted from
natural gas, that meets vapor pressure, end-point, and
cther specifications for natural gasoline set by the Gas
Processors Association. Inciudes isopentane which is
a saturated branch-chain hydrocarbon, (C5H12), ob-
tained by fractionation of natural gasoline or isomeriza-
tion af narmal pentansa.

Normal Butane. See Butane.

OPEC. The acranym for the Organization of Petrolaum
Exparting Countries, oil-proeducing and exparting coun-
tries that have arganized for the purpase ol negatiating
with all companies on matters of il praduction, prices
and future concession rights. Current mambers are Al-
geria, Ecuador, Gabon, Indonesia, Iran, Irag, Kuwalt,
Libya, Nigeria, Qatar, Saudi Arabia, United Arab Emir-
ates, and Vanezuela.

Operable Capacity. The amount of capacity that, a1t the
beginning of the perlod, is in operation: not in oner
ation, and not under active rapairs but capable of being
placed in cperation within 30 days: or not in oparation
but under active repairs that can be completed within
B0 days. Operable capacity s the sum of the operating
and idle capacity and is measured in barrels per calen-
dar day or barrels per stream day.

Barrels Per Calendar Day. The maximum number of
barrels of input that can be processed in an atmos.

_EE_

pheric distillation facility during a twenty-four hour
period after making allowances for the following limi-
tations;

The capability of downstream facilities to absarb
the output of crude oil processing facilitiesaf a giv-
en refinery. No reduction is made when a planned
distribution of intermediate streams through other
than downsiream facilities is part of a retinery's
normal operation.

The types and grades of inputs to be processed.

The types and grades of products gxpected to be
manufactured.

The enviranmental constraints associaled with re-
finery cperations.

The reduction of capacity for scheduled downilme
such as routine inspection, mechanical proolems,
maintenance, repairs and turnaround.

The reduction of capacity for unscheduled down-
time such as mechanical problems, repairs, and
slowdowns,

Barrels Per Stream Day, The amount a unit can proc-
gss running at full capacity under optimal crude and
product slate conditions,

Operating Capacity. The component of operabie capac-
Ity that is in operaticn at the beginning of the periad.

Other Hydrocarbons. Materials received by a refinery
and consumed as raw materials. Includes nydrogen.
coal tar derivatives, gilsonite, and natural gas received
by the refinery for refarming into hydrogen. Natural gas
to be used as fuel is exciuded,

Pentanes Plus. & mixture of hydrocarbons, mostly pen-
lanes and heavier, extracted from natural gas. Includes
isopentane, natural gasoline and plant condensate.

Petrochamical Feedstock Use, Chemical feedstocks
derived from petraleum, principally for the manuiactura
of chemicals, synthetic rubber and a variety of plastics.
The categories reported are ~“MNaphtha-Less than 400
degraas F. end-paint™ and "Other oils gver 400 dagrees
F. end point:"

Maphtha-Less Than 400 Degrees F. End-Point. A
naphtha with an end paint of less than 400 degrees F
that is intended for use as a petrochemical feed-
stock,

Other Dils-Over 400 Degrees F, End-Paint, Cils with
an end point aver 400 degreas F. that is intended for
Usg asa patrochemical feedstock

Patroleum Coke. A residue, the final product of the con-
oansation process |n cracking. This product is reporied
85 marketable coke or catalyst coke. The conversion
factoris S barrels of 42 U.S. gallons per short tan

Marketable Coke. Those grades of coke produced in
delayed or fluid cokers which may be recovered as
relatively pure carbon, This “green’ coke may be sald
as is or further purified by caleining.
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Catalyst Coke. In many catalytic operations (i.e., cata-
lytic cracking) carbon is deposited on the catalyst
thus, deactivating the catalys!l. The catalyst is reac.
livaled by burning off the carbon, which is used asa
fuel in the refinery pracess. This carbon or coke is
notrecoverable in a concentrated form,

Petroleum Products. Petroleum products are obtained
from 1he processing of crude oil (including lease can:
densate), natural gas and other hydrocarbon com.
pounds. Pefroleum products include unfinished ails,
Hguefied petroleum gases, pentlanes plus. aviation
gascline, metor gasoline. naphtha-type jet fuel, kero-
sene-type jet fuel, kerosens, distillate fual oil, residual
fuel oil, naphtha less than 400 F. end-point, other oils-
over 400 F. end-point, special naphthas, lubricants,
waxes, petroleum coke, asphalt, road oll, still gas, and
miscellaneous products,

Petroleum Refinery, An installation that manufacturers
finished petroleum products from crude oil, unfinished
oils, natural gas liguids, other hydrocarbans, and alen-
ol

Plant Condensate. One of the natural gas liguids, mast-
Iy pentanes and heavier hydrocarbons., recovered and
separated as liquids at gas inlel separators or scrub-
bers in processing plants

Primary Stocks. Stocks of crude ail or petroleum prod-
ucts held in storage at (or inj leases, refineries, natural
gas processing plants, pipelines, tankfarms, and bulk
terminals that can store at least 50,000 barrels of petro-
teum products or that can receive petroleurn products
by tanker, barge, or pipeline; Crude oil that is in transit
from Alaska, or that is stored on Federal lgases or in the
Strategic Petroleum Reserve is included. Primary
Stocks excludes stocks of foreign origin that are held
in bonded warehouse storage.

Propane. A normally gaseous straight-chain hydrocar-
bon, (C3HB). 11 is a colorless paraffinic gas that boils at
a temperature of -43.67 degrees F. It is extracted from
natural gas or refinery gas streams. It includes all prad-
ucts covered by Gas Processors Association Specifica:
tions for commercial propane and HD-5 propane and
ASTM Specification 01835,

Propylene. An olefinic hydrocarbon, (C3HE), recovered
from refinery processes or patrochemical processes,

Residual Fuel Oil. The topped crude of refinery oper
ations which includes No. 5 and No. & fuel oils as de:
fined in ASTM Specitfication D396 and Federal Specifi-
cation WW-F-R150, Mavy Special fual oil as defined |n
Military Specification MIL-F-859E including Amend-
ment 2 {NATO Symbol F-77), and Bunker C fuel oil, Re-
sigual fuel oil is used for the production of electric pow-
er, space heating, vessel bunkering, and various indus-
trial purposes. Imports of residual fuel ol Include *'1m-
ported Crude Qil Burned as Fuel "

Road Qil. Any heavy petroleum gil, including residual
asphaltic oil used as a dust pallative and surface treat.
ment on roads and highways. It is generally produced in
six grades from 0, the most liquid, to 5. the most vis-
COuUs.

25

Special Naphthas. All finished products within the
gascline range that are used as paint thinnars, clean.
ers, or solvenis. These products are refined to a speci-
fied flash point and have a boiling range of 90 degrees
to 220 degrees F, “Special naphthas' includes all com-
mercial hexane and cleaning solvents coenfarming to
ASTM Gpecification D1836 and D484, respectively,
Maphthas 1o be blended or marketed as motaor gasaline
or aviation gasoline or that are 10 be used as petro-
chemical and synthetic natural gas (SNG) feedstocks
are excluded.

Steam (Purchased). Steam, purchased for use by a re-
finery, that was not generated from within the refingry
complex,

Still Gas (Refinery Gas). Any form or mixture of gas pro-
duced in refineries by distillation, cracking, reforming,
and other processes. The principal constiiuents are
methane, ethane, ethylene. normal butane, butylene,
propane, propylene. etc. Still gas |s reported for petro-
chemical feedsiock use andi/or refinery fusl use.

Petrochemical Feedstock Use. Includes all refinery
Streams which are used by chemical or rubber manu-
facturing operations for further processing, less the
amount of such streams returned to the source refin-
ery. Finished petrochemical preducts are not includ-
2d. For example, polyethylene, butadiene, elc. are
considered petrochemical products: theretore, anly
their teedstock equivalents are included.

Fuel Use, All other still gas.

Strategic Petroleum Reserve (SPR). Petroleum stocks
maintained by the Federal Government for use during
periods of major supply interruption.

Thermal Cracking. A refining process in which heat and
pressure are used to break down, rearrange, or combing
hydrocarbon molecules. Thermal cracking is used to in-
crease the yield of gasaline obtainable from crude oil,

Unfinished Oils. Inciudes all oils requiring further proc-
essing, excep! thosa requiring only mechanical blend-
Ing.

Unfractionated Streams, Mixtures of unsegregated nat
Jural gas liguid components excluding those in plant
condensate. This product is extracted from natural gas.

Vacuum Distillation. Distillation under reduced praes-
sure iless the atmospheric) which lowers the boiling
temperature of the liguid-being distilled. This tech-
nigue with its relatively low temperatures prevents
cracking or decomposition of the charge stock.

Visbreaking, A thermal cracking process in which
heavy vacuum-still botloms produced on the primary
distillation unit are cracked to increase production of
distlllate products.

Wax. A solid or semi-sclid material derived from petro-
leurmn distillates or residues by such treatments as chill-
ing. precipitating with a solvent, ar de-giling. It is light-
colored, more-orless translucent crystalline mass,
slightly greasy to the touch, consisting of a mixture of
solid hydrocarbons in which the paraffin serles pre.
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dominates. includes all marketable wax whether crude
scale or fully refined. The three grades included are mi-
crocrystalline, crystalline-fully refined, and crystaliine-
other. The conversion factor is 280 pounds per 42-U.5.
gallon barrel,

Microcrystalline Wax. Wax extracted from certain pae-
troleum residues having a finer and !less apparent
crystalline structure than paraffin wax and having the
fallowing physical characteristics:

Penetration at 77 degrees F, (D1321)-60 maximum.,
Viscosity at 210 degrees F. in Savbolt Universal
Seconds (SUS). (D8B)-60 SUS (10.22 cantistokes)
minimum to 150 SUS (31.8 centistokes) maximum.
Qil content (D721)-5 percent minimum.

Crystalline-Fully Refined Wax. & light-calored paraf-
fin wax having the following characteristics:

Viscosity at 210 degrees F. {DB8)-59.9 SUS (1018
centistokes) maximum. Qil Content (0721)-0.5 per-
cent maximum. Other + 20 color, Saybolt mini-
mum,

Crystalline-Other Wax. A paratfin wax having the fal-
lowing characteristics:

Viscosity at 210 degrees F. (D8B)-50.9 SUS (1018
centistokes) maximum. Qil Content 10721)-0.51
percent minimum to 15 percent maximum

Western Hemisphere. That half of the earth that in-
ciudes Morth and South America and adjacent islands,

-2 )
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EXAMPLE CRUDE OLL ANALYSES
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Petroleum Refining, Argonne National Laboratery, Argonne, IL,
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Considine, Douglas M., editor—in-chief, Energy Techiology
Handbook, McGraw-Hill Book Co., New York, NY; 1977.
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(Banzinae)

Gasoline 5.5

Gas 2.1

Keroane 5.2

Naphtha 12.4

Mephthe 6.0
(Benzina)

Gasoling 9.1

Gas 2.1

2645

300

200

175

120

80

True Boiling Point, "C{not to scale)

a50

320

175
188

140

65

30

KUWAIT
Crude OQil
A B
Cut, ®Val | Cut, %Vol
Fuel Qil 46.6
Fual QIl 48.8

385

300

Maphtha 11.1

Heavy Gas-0QifHeavy Gas-0il
4.5 9.8
Light Gas-0il
18,
Light Sas-0il 9
23.0
Kearosing 3.9
Keraosing 1.8
Naphiha 4.3

Maphtha 9.5

200

176

(Banzine

Gascline 2.1

Gas 4.3

MNaphtha 4.8
(Banzine)

Gaacling 5.1

Gas 4.3

120

a0

Diagram Showing Flexibility in
Producing Crude Dil Cuts®

True Bolling Point, °Clnot to scale)



- E,Z_

Analyses of United States Crude Oils”~

M. Kenai
MeConib, Sauthwest Eaur | Wyoming | New | Perdin., San Arde, Ospelonisas, Velma,
Missizsippt Texas Texas | (Sour) | Mexica [ Alasks California Lousiana Cklahoma
Gravigy, "API 407 365 3.l 17.49 174 2;.9 133" 8.2 01
Distillation, °F
Type e Doegpy [UDP 76§ DDBG [ UOP 76| D36 | D&k I &6 D B Lop D g6 | LOP 76 D &6
IBF {initial hoiling point) 152 15 158 158 125 | 306 118 =l IBRF 180 037 127 127 145
5% over P ' 192 192 208 208 1491 R 162 186 LH0- 580 L6t | 208 206 224
(L | PR B S g R [ 224 244 244 L 8 476 | 234 | a2 380~ 550 16,11 | 236 236 481
W ..., i A S 34 4l 161 355 a3 54 a4 350 650 1061 438 414 [
1 RO Ve ae Ul Al a0 Tl i 3495 LS 3 6] o0~ Q00 1731 | 543 T3 T2
T e s b Te T fi3% 70 e | 1073 702 T A6 G SO0- 1000 607 [ 672 | 70 748
L T T4 a1y ' 76 7321 T8 pa (153 JEELIES AU TRO4+ | S T
EP (end pommty o o i s [ 2 i i Tl + Tk TH+ | 7104 s X b
Srecoversd . ., ... .., . WA 533 HE.5 .5 97.0 B0, Q3.0 A0.0 A 085 a0 Q5.5
"o hoteoms ., b 40 ) a5 W i P =TT e .0
Tocoke, Wt ... L (Wi} - 1.4 . 2.8 1L 3.6 PR T — 0y
7o recoversd
ALHIOTE . L it i 320 : 34.5 44 50 g L 263 ]
o Sl PR R 334 =4 4H.0 ; 3440 130 350 i i .0 313
572°F . i ! | B0 | ) M = | 204 [ [ e SR R S | 3a.0

Total sallur, wi . i AK .43 [ w2 533 | L L3 | 193 | LR | -
Rerd yiapar pressune Jasi . [N ol | 0.2 | e 49 et H.. 1.15
Four peing, “F 0 . 0L L il KK ] -3 5 = H " s
Hortom sediment amd water, e
val G, . . L, e RN a0 1] k3 na 28 i
Conradson carbon eesidue, wr % 0.7 (74 B N = Hj: Q.2
Salt (as NaCl) 11,000 k. 4 <005 1 06 40 | 960 : Se 50
E{:Li.nlmr:, mll'-- o 10 R LN b 17 i 144 (] 2 133
i i e 1 ; ; W &Ik 283
D;:rm]lr}t, ;” |1¢- 13, I_ 12:1 (8] N h L8.0 [ 1840 175
["-m' el ':.‘D w W arela b LiRH 1348 1410 i 184 L6 229 8.5
s oil, vol % ; | 12.h Ma's 307 41.2 | 224 b | 259 E]"lil
Asphalt (botroms), vl 7 . 7 hg 4710 .4 L e % B, | By [ i
Metals (in gas cils), ppm: I el | . | ; | 0
Nickel, . . . ... ... ... ., e . 015 |
Yapadivem-: =ioc oo 00, 108 )
o | e . _ | [ =01 I 5 |

Feom Douelas M. idine: (ed. |, "Chemical 2 : 5
.G:E':ural[l:dlfq M. Cangidine (ed ), "Chemical and Provess Technology Encvelopedin,” Moo Fill Book Compiny, New York, 1974
1% vver i indicated boiling range.
fOracked a1 809 cver
g g::!:g'.l'lil-lﬂ I:Flfa :'rum {'-*ltt!:::-r! of Test D BE, Commitees D2 on Petealeumn Produces and Lubricarnts, ASTM

igmates i from UOP Laborawry Test Methads for Pewrcleurn and Ts Prod Mo, 76, 17 eral DA . i
Copyright @ 19735 Universal 08 Products Company. s o 70 Hnersal O Products AR
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Analysis ol World Crude Qits™

Minas, Central Puromayo,
| Arabian | Sumarra, Topped Calimbia Ciull MNigeria Zulia, Venezuela Iran Kurwii
Gravity. "API S 43 350 M3 2.2 o 5
Chmaallation, "F:
Tipe . 0iain A& | 1 dn= | LOP 76f | “F Vol S 'F Yol % | Hempeld | Vol % | Hempelt | Vol % | Hempeld Vol 7
[BI {instial boling paoini) 77 174 394 [BP 4 Ae0 | TRP 140 fd IBP 122 11 IBP 12 |5 AP 122 28
i e .o G e [Et H01-50) L) THk-1 71 1.4 I32-167 1.2 120167 a8 122-167 2.5
0 2% 246 G EICT R A3 17310 14,8 16F-212 23 167212 4.5 1h7-2112 ]
i] 287 2495 Al G3I-730 .t =52 6.3 212-257 37 212-337 6.3 dp2-257 4.2
an b E Al 792 Fa0-an0 114 S -fdd 191 257=30r2 5.9 257-502 | il A57-302 4.3
-]+ SR 33 427 R Uil + 172 | 680+ MEG A2-347 +.1 n2-347 | ab 302-347 4.3
i AR 415 497 LI 34T-3a2 5B 34 7-992 94 A47.-592 4.4
B e 152 575 Ciricked M2-437 kR 192447 a4 390437 4.0
o L A 526 H19 i 137404 4.7 E37 -2 q.4 AT 4.2
EP {end poant b6 a4 1R | 482-327 Ol HB2-527 74 HR2-527 5a
|- 327-583 2.2 527083 L 527-581 26
FHA-65 51 SHI-659 B3 a83-633 T4
53307 4.9 6I3-6RT | A G568 7 14
-7 5 5.2 BET-7 5.1 GAT-TIA 4.8
TAR-TH} Fad | TIR-700. | 5.9 7T 5.3
Fooperavered | | e | | 994 2.3 Lol 3 1016 379 713 5.3
% residue . . " 1.1 7.3 wied +2.1 2245 i4.8
Toral qulbfur, wt %, . 000 305 | 0.2 049 .16 I. .12 .62
Reid vapor pressure, psig . . 18
Pour peine, 'F —3% £l 45 0 <5 5 <5
Giasaling, vol % <. . - 281 g LN 245 Rl 420 233
Kermaineg, val % At ajiatatts 6,0 169 (R 163 4.0 183 137
Gas oils, wol F0 0000 125 149 17 193
Residiam, vol %, 0, . 474 550 172 o
Metals in gas oils, ppm;
Vanadium . [ 58 0,74
Mickel, - - . ... 1 11 518
Irom. - 4ovvs REREREN K]
Salt, b/E0O0 BBL . . _ L 12 e 3

From Douglis M. Congidine (ed.), “Chemical and Process Technology Encyolopedsa

“[BP w B650°F
T B0 F 4 botoms.

1Burean of Mines Hempel, vol % ar stared e poiets,

Y Estimared.
&In crude il

Copyright £ 1975 Universal il Products Company.,

" MeGraw-Hill Boak Company, New York, 1974



