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SECTRITY INFORMATION

FORENORD
This roport is cne of a qeriea of provisicnal reports pertaining to
petroloum in tho Soviet Bloc, The entire series is intended %o cover all
rhases of petroleum, natural gns, and synthetic liquid fuels in the Sovist
Bloo, These Teports are presented as an intermediate etep in ennsolidating
pertinent intelligence on the subject and not s o finished stmdy; In the
consolidation of the avallable information, verious reports and documents
representing research by other intelllgence agencies were utilized along with
the resulte of research end amalysis by mcmbers of the st;aff of CIa,
It i3 intended that this serics of reports will serve the folloving
PUrposess
a, Reprosent a base for contributions and additions by CIA and other
agencies activdly interested inm petroleum intelligence,
b, Facilitate tho selection of the specific and detailed gaps in
intelligence warranting priority attention,
8, Frovide the basis for a broed study on petroleum im the Soviet Hloe

and various studios directed toward specifie eritical problems,
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AVEATION GASOLING I THE SOVIWE BLCG

The produstion of high cotane aviation gas'qlia;.@ involves the zvm@v- Qoniivies
nation of three mejor types of components, namely, base sbock, blonueng sgents,
and tetraethyl l.ead; ’fb«:; fingl eomposition of the ~vgse depends vpon the spenile
fiod Jean and rich nizbure robings as walli m:‘ the qu&éﬁ}:ﬁ;%y of TEL perpdbied, In
the USSR the sviation gredes of gesoline are 100/130 vith & nerhmm of b6 ce
TBL/ gelilon. and the 95 gredes (55/130 end 95/115 ¥ which are fo conbain o mamimm
of 5,5 ve TEL/palion. | “‘I’he I00/130 grods is indicsted rcz be usad in long ravnge
gperabions while i’ighbarl aircinif-b ave assumed to upe the 95/13C grede. Oround
suppert planss will probebly wtdlize the 95/115 grada

The potenblal availability of high ostene oviation zaseiine in tho Sovied

Blow fe derived from ps'é;uhable cabalytie and synthetic facilibies in existence

of Avpas components. The vesults of celewlatlons besed on this assumphion sra

o

hown below for the yearg 1948 through 1952

. L enemsand Metrie Tons
T T T R T A T

R et

300/130 205 205 280 ' heo &5
95150 298 358 273 273 a872
93/135 el 178 719 118 ]

Total 95 £ 1,082 3,302 1,337 :; W8 2,207

\ TOP SECRET

Approved For Release 2006/05/24 : CIA-RDP79-01093A000200020023-0



‘Approved For Release 2008/05/24 FQARRBA79-01093A000200020023-0

For the first year of a war begimmdng 1 July 1952 ths potential aveila~

bility of high octans sivgas is shown in the following tabulation, agsuming

three different bases of ealeulation, The first case assumes & masimum Pro=

duction of 95 grades with ne 100/130 producad; the second case is based on

meeting the militery requirements as established by the Air Forces for the

first year of a wary the third case assumes a maximum production of the 100/130

grade at the expunso of the 95 grades,

The first snd third cases are hypoe

thetical ones used to illustrate the grest difference in voluns which coours

in total availability by adjusting production of the 200/120 grade,

(

Thousand Metric Tona

Grade
100/330
$8/130
95/115

Total 95¢

Cage ];

w

2,075

2.0

4,320

Cage 2 Casw 2

958 1,284
697 286
1,007 33
2,669 1,905

wd o
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Cemposition s orwaletion of Avistion Gesoling

2o High cetene = . aiion gasoline is comprised of twse uajor Lypes of
semponsnte, namely, basc ook high qual ity blending agents, and totraothy?
ilvaf.  The anentiby of eech conpiment in a finished blend ia dsperdent upon the
iwne of produnt desired.

. Base sbocke ave essontial in order o provide the baxis fer the
proper volatility sat bolling range of the fusl snd to provide a means of reducing
whe effest of cerion undeairable propertios of blending agents used in compounding
“e finlshod gaseiins. They wore first obtalnod by the distillation of selosted

=rude oils, folle:

rubsequeant treatmont to provide the bsst possible product,
‘his type of produ: iz hnown Bz e straight rua base stock, Haphthenie and
inbormedinbe crude : rirees wee ace acinidered as the most suitable omes Tor tho
oduction of this suralyb® rup bage, Conversion processes have aiso besn daveloped
wihich wake possibls the productica of s high crade aviation base ztosk without
reguiring seleoted crudes. The most important of these processes is catalytic
sracking vhich produces s base stock of a higher occtene raving than the straight
rum bero took. Yhie cabalytie process is a keynbons iun the production of hicgh
coelgie o ation gasoline., The gases produced Prom catalybio oracking ars the
mein powy cé of cherging steck to tho alkylation plants which produce ariaticne
=vufs nikylate, corsidorsd as the heart of aviation gaseline gradey of 100 ootane

“med higher.,
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e Bieding sguube, or high enii-imoek hydvocsrbone, wwe highly

rafinec pelreloun products producsd by elkyletion, polymerisabtion, Laomarization,

®
isavion and cyelization processes. 3:/ Some of fhe wore imporout saupounds,

such we tolueme, xylense, oad cunons; are used as rich mizbure additires wiile
isopentans is used specifically me & vapor pressues sorrsstor to eleve e the wvapor
presswre of the blend wmithin the limits of swweilicabions.

d. The fipal composition of high cctans aviation gasoline depans. THOHL
T spoolfied loan and rich mdxture ratings of the fuel as well as the guanti® of
wevrasthyl lead pormitind. Tu sxprossing grade demipgoations the first nuder is .o
ieun rating sud the sesond the rioch rating, In the US the wriation predss of
gasoling are 115/146 and 100/130; in ths USSR 100/130, 25/130, and 95,115 zre 4he
principsd grades used. The lsan rabting of an avietion gowoiine blend is defined as
the ovlone reting of tho fuel under normal ervising conditions of ax aireraft. The
vieh »uting i wpressed ss the veling ubilired wnder wazimuwn powsy eondivicms
such as take-~oft, rapid climb, and other combat upera’ciom.ﬁ where full power is
required. Those ratings (roowe as ock ratings) are established in the Isboratory
on CRL test engines by he 1ol and 3-C methods, ae what the values obtainsd srs nebd
absolute bub osuly an indication of the porlermanve characterizbics of the fuel when
uged {n muiticylindsy engines. Those laboratory teostn are cssentisl in prodw tion
contyol at refinsrise producing aviation gasoline, Furthor development of thaso
test wethods and blending velues wlll be given in the third section of this atudy.

9; 4 wajor copeideration in aviation gazoline osroduction is the lead
suseentibility. fThis Lorm is expreseod as the increase in aubi-kmock value imperted

to & hydraearbon compound ox wixtwe of compounds by the addition of & finite amounts

™ Approved For Release 206385/24F CIR-RIP79-01093A000200020023-0
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of telraethyl lead (IEL)s In the US the maxivus TEL eomtent for oll gredes of
avigtion gasoline is shout 4.6 oo/galion, In the USSR the 100/130 grado has a
neximm of 4.6 ov of TEL/zellon, bub the hgo 05 graden have e maximum of apm'czximtély
5.5 oc/pullan. As the quantity of TEL in gesoline is increused, the sffect of each
odditionsl volume {ecc) desressea and at the 6 co level, for exemple, the effect of
adding wore 1Bl is rather mmall. In additionm, high lead concenbtrabions can cawe
oporating difficulties, partisularly in long range oporations,

¥+ Belectlon of grades of aviation fuel roprogsonts o conpromise
betwsen quality and quantity. The higher the quality the lover the wolume of
fuel that can be prodused fram plven fasilitias, Long range eperaltions require
fus) with a high lean rating and a lowar TEL content then might be pernissible fer
short remge flights. The USSR grade 100/130 with aboub 4.6 co of TEL par gallon is
indicated to be the fucl assigned to plancs dosiguned Cor long range oporations. The
USSR grade 95/130 represents s saorifice in potential rangy while retaining the
high potential performsnce for full powor operations such as requirad for inbereepe
tHon. Thie grade is indilcsted te be tho fusl psgigned for Pighter eiverafb,
The USSR grade 95/115 reprogents coupronies iu both renge md full power performenco.
It is probably assigned to the support of ground troops and cther military oporaticns
which do not requirs meximum remge and pewer. Grades lowor than 05 ootane are
suitable for many training operatious, The USSR grado 89 is gonerally compsrable
in quality to the US grade 91, While gradss 95/130 and $5/115 ropresent samo
seerifices in potentis) performencs, thers is a major galn iv the wvolume of fuel

fraw given refining fasilities.
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2. Facilities for High Octans Aviation Gasoline Productiaon .

Tho cepabilities for the production of high ootane aviation gasoline should

be besod on the plant capacities for the individual componsnta rather than the

capacity °f, the plant as an integrated unit for a finished grade of aviation gasolins,

Since it is pessible to cross-ship components in order to attain maximum availability

in production caleulations, the components should be pooled. This leads vo a

grenter availability than is revealed by caleulations bagsd on individual ecapasities

of plants. While the U. S. dces not employ this practice in peacetime, it was

done during World War II, | o
In Seotion D (Survey of Probabilities and Potentisls in Future 'Petroletm

Refining) of Part I of Fetroleum in the Soviet Bloc, technical date are corrolated

to dovelop an appé‘ent logical progr;zm for the comstruction of high ootane gasoline
facilities by the Soviets. In sccordance with this correlaﬁoﬁ, seven catalytie
cracking and alkylation systems ere apsumed to have beecome aveilable in the USSR
by the begimning of 195?:., These ayotems coneist of the four lend-leass Houdry
projects desigued for Gurev, Orsk, Kuibyshov, snd Krasmovodsk and throe simiiar
plents assured to be located at Baku, Grozny, snd Ufa respectively.

I% is roasonable to mssume that Gurev and Orsk were in operation by 1948
since the major portion of the construction om these plants wes completed in late
1946, It is also sssumed that the Ufs hydrogenation plent was operating in 1948,
The sbove mentioned correlation elso develops pleusible completion dates for the
remaining five catalytic systems in an unidentified order of sampletion with
sapacities assumed to be ~f tho sams order of megritude. The tabulation of Aats
showing the potential e.vailability‘ of compononts from each plant is given in the

s 6 @&
Appendiz, Table 2.

Approved For Release ZD@8/P5/ME CIR-BDP79-01093A000200020023-0



.Approved For Release 2(‘)[08(-)'?/% é%ﬁ?%?&M 093A000200020023-0

In the Duropsan Satellites there are nearly 10 million tons of refinery cepacity
evailable, but most of it is old and badly in need of repeir with only 1.6 miilion
motric tons of thermal oracking in existence, There are no kaown facilities for the
rodwtion of high octane aviation gasoline from crude oil, There sre numerous
reports of expansion and modernization in all of the Satellites, but there is no
detailed information on the extent and type of installotions wnder tconstrustion.

Some of the construstion is mctually a relocation of refineries eloser to the crude
oil sources while othier comstruction includes the vemoval of facilities from an
existing plant to another to imcrease efficiency of operation. Thers is, howover,
considerebls evidence (of, Sectdon D (Refinery Productiom of Petroleum in the

Buropean Satellites) of Part IT of Petroleum in the Soviet Bloc) thet the now

equipment being installied doss not inelude catmlytic eracking,

$. Synthetic Fecilities for High Octane Aviation Gasoline Production.

The production from synthotic fuel facilities in the USSR is inm addition to
the producte refined from crude petroleum. Soviet interest in the moduction
of liquid fuel from coal has been indicated by various contacts with German syntho tic
experts prior to World War II. Although they were qualified techniecal ly to comprehond
the synthetic fuel industry, it is doubtiul that any prowar synthetie plents in
the USSR contributed tc the availability of aviation gasoline dwing World Viae II.
Howavor, in 1946 and 1947 the Sovists dlamantled md removed about 1,600,000
metrie tons of cupacity from the Germen synthotic fuel industry. It nay be sssumed
that about 50% of such capacity c¢an be reegtablished within five or six Joars
depending on the ¢are and condition of the equipment whon dismantled and upan

arrival and storage ot its dostination, In this roport the 8:lvaged cnpacities of
- 7 -
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the dismentled plants aa woll s those of Soviet-designed plsnts are ageumed to
be available for the production of aviation gasoline in 1951, with incresaing production
rates through fiseal 1953,

The potential of aviation gasoline from non-cruds sources is dependent upon
ool hydrogenation. The gasoline ob’caine;i by the Figcher-Tropsech synthesis is a
log cetane product not directly sulted for the mamufactwre of aviation gasoline,
The initial product: from o0il shale ig & heavy crude oil and upon further refining
& gasoline is producsd, but this process is not at prosent oconomically adepted £ op -
aviation gasoline production. There is considerablo flexibility in the operations
of coal hydrogenciion Iacllities so that e high percentage of the total output can
bo converted to the gasoline boiling remge. It is ostimated that a fifty (80)
percent yield of gasoline with a 70 o 75 octams mumber could be cbteined, and thet
upon the addition of 4.0 ¢c of TEL the rating would be raised to the 85 to 91
octane ranpge

Except in the "Kresnoys" project neer Leke Beikal which is designed to yield
about: 40-507% of finished aviation gasoline 2/, 3/, the synthetic 85 to 91 base
stock probably requires blending with high quality compenents of other oripgin to
make the finished 95 end 100 grades of avgas. In order to produce the latter
components, the additional facilitiss and operations would bo roasonsbly placed
at pstroleum reﬁ;xery locations rather then at coal processing loeations, This
logic is based on the critical shortage of stecl which is required for the construc—
tion of thess facilities. This thea means that the bigh quality non-erude blending

components would be shipped to refinsries where the finsal blonding would be made,
o 3 =
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More efficient use would thereby be made of the spesislty equipment necessery to
produce high quality aviation gasoline, by looating it at the logicsl placs for

the maximum output of petroleum products. More complete informstion on synthetic
produdtion in the USSR is given in Sootion E (Synthetic 0il Industry in the USSR)

of Part I of Petroleum in the Soviet Bloc. Table I shows the potemtial USSR

synthetio plant productions in terms of B89 evges base stock and the 100/130
grade of uvgas from 1961 through the first half of 1953,

The Europeen Satellites synthetis fuwel facilities are locsted in the S;)vlat
Zons of Garmeny and in Czechaslovakia near the German border. Although the
capacity of these synthetic planis wes greatly reduced Ly war damage and Soviet
dismentling, rehabilitetion of the industry has beon umderway for several years.
Dismentled plante are being rebuilt and the officiency of operation is incrsesing,
thersby increasing cutput steadily. From ths plant at Boehlen, Germeny, and
Mogt; Csechoslovakin, the only potential European Sstellite production of the
100/130 grade of high octens aviation gasoline is svailable st the present time,
using existing fecilities for the Bergius process. This potentisl is assumed to
bs 804 of the actual 95/130 grade produaﬁon for theso plents in order to account
for blending of alkylate and isopentane with the DHD product., Table I shows the
potentisl Satellite gynthetie plent productions in terms of B-89 avgas base stock
and the 100/130 grade of avgans from 1960 through the first half of 1953, Further
informakion on this topic will be found in Section E (Production of Synthetic Liquid

Fuels in the Eurcopean Satellites) of Part IT of Potroleum in the Soviet Bloc,

a9-

Approved For Release Z2D@8/B5/E CIR-EDP79-01093A000200020023-0



Approved For Release 2006/05/24 : CIA-RDP79-01093A000200020023-0

TOP SECRET

TABIE 3

Estimatod Potential of High Octane Gasoline

Thousend Metric Tons

Year 1’.?.?}%00/150 B-89
150 - -
1961 120 180
1952 169 346
1st half 1953 103 247

- 10 =

Buropean Satellites

L/ R T

80 320
104 340
128 365

76 200

TOP SECRET
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4. Dovelopment of Avistien Gasoline Blends ,

The blending of warious componsats used in the manufacture of aviation
gesoline is done principally to meel the lean and rich nixoure octene ratings
and the vepor pressurs apacifioations as established by the Soviets, Those valuss
are 100/130 with 4.6 ce of TL/gallon, 95/130 and 85/116 with 5,5 co TEL/gallon
for the cctane ratings and & maximum of 7.0 }.hes/aqu in. at 1009F for the vapor
pressure of tho fuel. Other qual ity specifications ineluding volatility, sulfur
content, stability, froezing point, thermal rroperties, lead susceptibility, etec.,
must also be met but the most importent ones for besic ealculation purposes are
ectane rating and vepor pressurs.

At low power output (lean mixture) the thecretically correct retio of fusl
to air is supplied to the engine, but when full power output i3 required ‘,the engine
must run with & higher ratio of fuel to air (rich mixture) or else it would lmock,
overheat, and quickly be destroyed, The following simple chemical equations show
why rich mixtures produce less heat, hence less knock,

8 Cruise or meximum economy lean mixturs (Fusl/Air ratio = 0.067)

{Fuel) £ (Air)-3(Exhaust Gas }
1 CHy £ 1.50, > C0p¢f Hy0

Hoat evolved = 19,000 BIU/1b fuel or 1,270 BIU/1b air

b, Take-off or full powor rich mixture (Fuel/Atr ratio = 0,10)

(Excess Fuel) £ (Air) «p (wee—= Exhaust Gagew-a)

1.5 CHy # 1,505 ~3 0,53 COp £ 0.97 Hy0 / 0,97 €0 £ 0,53 B,

Heat evolved = 10,500 BTU/1b fuel or 1,090 BTU/1b air

These equations show that with rich mixtures the heat evolved per pound
of fuel is reducsd, This alse permits an inorease in air supplied to the

engine by means of sn added boost or supercharging, and addod fuel, This in turn

permits greator power outputs before knocking occurs again. _y’
= 11 -
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These knook ratings of the individual compciaents of & blend are determined by
CRC laboratory teet engines under conditions designed to approximate the actual low
end high power outputs of an aircraft engine. The F-3 or 1-C (lean) snd Fed or
3-C (iic;h) knock ratings are then based on the simple principle of averaging, in
proportion to the volumetric concentration, the knock ratings of the constitusnts,
ﬁhih this principle holds in most ceses, some deviations may be expested but they
are usually within the accuracy of the test methods, Extensive data ﬁave been
developed by various laboratories throughout the US on the common blending stocks
used in sviation gasoline menufacture, snd thess data have been tabulated by the
Potroleum Administration for War (PAW).

Since no systematic dats on lead suseeptibilities of individusl hydrocarbons
and hydrocarbon types ars available, PAW has preparad the specinl TEL charts
raproduceé in Figures 1 and 2, These charts are also derived from date obtained
from a largs number of laboratories in the US, based primarily on the ethylization
characterigtics of commerciasl aviation gasolinsg éompanentg and blends. Since the
majority of blending data on aviation gasoline constituents have been observed at
the 4,0 cc TEL/gellen level, the attached figurses have correlated the F=3 and F-4
ratings on blends containing 3.0 to 6.0 cc TEL/gallon with the ratings on the seme
stocke containing 4.0 ee TEL/gallon. Thus, it ic peasible to calculate the F-$ and
Fod ratings of known composition eomtaining 4.0 ec TEL/gallon and by means of Figwr es
1 and 2, to estimate the ratings of the eemo blend when cantaining 3,0 to 6.0 ce
TEL/zallon E/o @ith the aid of these charts for ealculation purposes, the octane

- 12 o
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ratings of the Soviet aviation gasoline blends converted back to 4.0 cc TEL/gallon
were given as follows:

8, 100/130 with 4.6 cc TEL - 99/125
b, 95/130 with 5.5 TEL co - 93/120

6. 95/115 with 5.6 oc TEL - 93/103

In order to prepare the specific blends, the PAW dets previously mentioned were
utilized and the following values for the most common of the available Soviet
blending stocks were selected after discussion with qualified ropresentatives from
the Petroloum Administration for Defense.

Blending Stocks Used in USSR Aviation Gesoline Henufecture

Blending Values (4 cc TEi/ggllon)

Stockn F-3 Octene Number F-4 Index Number
Alkylate 108 . i38
Isopentene 109 135

Houdry Cat-Crsacked

2 - pass paraffinic 986 110
Aromatics

Mixed Xyvismes e 210

Cumens 100 280
Straight run naphtha 88 76

Iso-octane ' 113 154

/

From the foregoing data the potential availability of high octans aviation
gasoline in the Soviet Bloc is calculeted as follows:
a) Peace conditions are assumed from 1948 through the firét half of 1952
making use of the probable Houdry-type catalytic plants in existence. Table 3,
Appendix -shows the availability results asswming tﬁat the ratio of the 100/130
grade to the total requirements ie the same as in & war yeer, as specified by the

Air Forces military requirements. However, for the peace years the quantity of
w 12 «
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the 100/130 grade potentially available is insufficiont to moet these requirements,

The data used for oaloulation in each time period are shown in Tebles 4 through 9,

Appendix.

b) The first year of & war boginning in fiscal 1953 is assumed. Table 10,

Appendix . presents the potential availabllity of the high ostane grades utilizing

the probable catalytic facilities, on three bases:
1) Maximum availability of the 95 grades with no production of the
100/130 grade (data given in Table 11, Appendix ).
2) Normal distribution of the 100/130 and 95 grades to meet Air Force
requirements (data shown in Table 12, Appendix ).,
3) Maximum availability of the 100/130 grades at the oxpense of the

95 grades (data in Table 13, ppendix ).

The results obtained by caloulating the maximum and minimum potential aviilability
of the 100/130 grade represonts a hypothetical case which illustrates the significant
volumetric changes which can ocour in the total availability of 95 £ Avges by

adjusting the production of the 100/130 grade.

- 34 hid
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Figure 1

Effect of TEL Concentration
on F-3 Ratings of Aviation Fuels
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TABIB 2. Potential Availability of Aviation Gasoline Componsnts Aasuming Logical Development of Industry
USSR and Buropcan Satsllites Barveis per Day
: Cat. Cracked Straight Fan  Total Cruds 89 1VGAS 10G/130 AVGAS
Refinsry Joopentsne Alkylate Iso-Octane Stocks rom Crude avaiisbie from Synthetics from Synthetics
CALENDAR YEAR - 1938
UFA {Hydrogenation) 1,900
GUREV 225 950 2,200
BSK 225 1,000 2,200
Total 0 1,950 T.500 I,L00 24,200 695,000
rCeter'man;y 5,366 610
Synthetic sfﬂmchoslovak ia
1Ussh
GRAND TOTAL 450 1,950 3,900 1,500 21,200 692,000 5,366 610
CAIENDAR YEAR - 19§90
- UFA (Hydrogenation) 1,900
GUREY 225 950 2,200
ORSK 225 1,000 w 2,200 :
Total 150 1,956 1,900 L, I00 27,705 792,400
Germany 5,268 1,463
Synthe tice{Czechos ovakia - 610
USSR
CRAND TOTAL 450 1,950 1,900 4,400 27,705 792,400 5,268 2,073
» A7
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TABIE 2. Poventiel Availebility of Aviation Gasoiine Components {Sentinued)

USSR _and Burepsan Ssteilites

YA i—

Barreis per Day

UFA (Hydrogenation)
GUREY
JHSK
Total
Garmany
Synthe tice{Ceechoslovakia
USSR

CRAND TOTAL

UFA (Hydrogenation)
GURBY
ORSK
Total
X CGermany
Synthetics{Czachoslovakia
USSR

GRAND TOTAL

Cat. Uracked Straight Bun  Total Opude

89 AVGAS

1007130 AVGAR

Isopentens Alkylate Iso-Octane Stocks from Couds avallable from synthatir:a from Synthetics
CALENDAR YEAR - 1950
1,920
225 950 2,200
225 1,000 — 2,200
450 1,950 1,500 i, 00 32,630 886,500
7,805 1,366
585
k50 1,950 1,900 1,400 32,630 588,000 7,808 1,951
CALENDAR YEAR -~ 15831 '
1,500
225 950 2,200
225 1,500 2,200
450 1,950 1,900 11,300 38,160 966,200
8,292 1,756
- 781
I 392 2,926,
450 1,950 1,900 1,200 38,160 266,200 12,613 5:463
w 18

v 38 e
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TABIE 2. Potential Avallability of Aviation Gasolins Components {Continued)

USSR and Buropsen Satellites
‘ o Cat. Cracked Straight Run  T0u8. bruds 89 2VGAS
Iscpentens Alkyiate Iso-Ceteane Stocka from Cruds aveilable  from Synthetics from Synthetics

FIRST HALF OF YBAR - 1952

UFA {Hydrogenation) 950
GUREY z 575 1,100
oRSY 500 1,100
Plent #3 %00 1,100
Blant #i 500 . 1,300
Tot;_a!x . 9T 950 L, L0 19,562 521,200
 fGermany ' by 45 1,075
SYnthstmstlmchos;ovakia o 188
E34
Usse 3,500 1,500
GRAND TOTAL K77 1,979 950 i Loo 19,562 521,200 7,951 3,062
SECOND HALF OF YEAR - 1952
UFA {Hydrogenation} ’ 950
GUREV 112 k75
OR3K 132 500
Piant £3 B 112 500
Plant #i 127 500
Fiant #5 337 __500 :
Total BiC 2:475 350 19,563 821,200
{Germany ’ Iy 451 :
SyntheticsSzechoslovakia s isggg
USSR . 4,929 2,378
GRAND TOTAL 610 2,475 980 Z.500 19,563 522,200 9,390 3,940
TOUPAL FOR YEAR - 1552 1,087 R0 1,900 2,900 39,125 1,002,500 17,3k 7,002

. TOP SECRET
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A T
TaZIE 2. Psiential svailability of Aviaticn Casolina Somponents  {Continued)
USSE and Satellites Barzels po
" . LB DET
: R kviate Ton Cet. Cracked Straight Pun  Totas Gpude 89 AVGAS 1007130 A"Gaé
sopantens Alkyla oo J £r tds P e P R o e T
sopa kvl a=0pntane Stocks from Geude avallabis = from Symitbeidcs from Synthesics

FIRST HALF OF YE4R - 1953

UFA {Hydrogenation) f
QUREV ) u78 7 3
ORSK <00 ]
a2 500 3.
Plant # 500 3
Fiant 45 500 1,
Plant #6 600 ;
Plant #7 500
Total 3,575 950 7,700 20,955 557,500
Germany ]
Synthe%ics{ﬁzechgs‘mvakia . ' 018 A’hggg
T ' 5
USSR 6,037 2,500
GRAND Tom 890 3,578 950 7,700 20,955 557,500 10,915 b,35h
TOTAL FOR FISCAL YBAR - 1953 1,500 6,050 1,900 13,200 50,518 1,078,700 20,305 8,294
=20 =

jUp_ouCREl
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954130
5yntne tics
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Total

TOTAL HIGH OCTANS

GRAND TOTAL AVCAS

¥
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Sunmary of Potential fvellabs Lty ef Lvi“%icn Gasolina
in the USSE and Suropsss Salelil
;!,942 v;,hmwsa 'na;:)

v 1950 2nd haif of 3952 Total for 1vU2

208 Z08

25 8g

273 273 273 273 273 359 &72

298 258

779 779 779 779 390 g38 928
1,982 3,302 1,337 B3 593 1,30k 2,297

4% &3L oLD 163 702 507 1,509
1,776 1,976 ZLETT 2,85L 695 .91 3,606

- 21 -~
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TABIE L. Potentlal Avaellability of Aviation Gesoline in USSR and Buropsan Satellites

Cglendar fear - 1948 ; Barrols per day
B Total Heq. Total Req. Total Heq. St. Run Avail  Sp- Rum Avail.  Total

Blend VoI % Requirement Avaliability Bxcess Hixed Aromatica Cumena - Sto Eun from Crude  from Sevndietics Ot. fun  Bussss |
Blend 4 Isopentane 5 HEO k50 -
100/130 Alkylate n 1,550 1,950 140D

Cat Oracked LO 2,000 i, 400 2,400

Aomtics B Loo Hoo

S%. Run 12 26,565 28,966 a0
Bland B Alkylate 6 100 500 =
95/130 Cat Cracked 36 2,500 2,400 -

Aromatics 32 500 [1ele]

Cumane 6 500 Ch0o

3t. Run L0 2,667 28,966 26,299 2,667

6,067

Blend & Iso-Octans 10 1,900 1,500 -
95/115  Apamtics 15 2,850 2,850

5¢. Run 75 1h,250 26,299 12,049 11,250

39,000
1958 TOTAL 4050 oo 17,517 21,200 E,366 29,566 12,049
- 22 %
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TABLS Fotential Avallabllity of Sviation Gesoline in USSE and Buropesn Satellites
—— Calender ¥ear - 1949 Barrels per Day
o o . Total Feq- Total Req. Total Req. St. Run Avaeil  St. Rua Avall. Tosad ‘
Blend Vol Hegquirement Availebilidy Bxvess Mixed dromatics Cumene St. Run from Crude  from Dynﬁh\;*zl :?O;un Excess
Wiend A Isopentens ¥ oo HEO =
1004130 Aikylate 3 1,550 1,950 500
Cat. Cracked L0 2,000 b, h00 2,500
Agomatice B 1500 400
5¢- Run 12 _ 600 32,973 32,373 600
Eo000
Pilend B Alkylate 6 Lo L00 -
95/130  Cat Cracked 36 2,400 2,400 -
Aromatics 12 800 800
Cumene 6 Loo 400
St. Run 10 2,667 32,373 29,706 2.667
6,657 '
Blyend C Iso-Octans 10 1,900 1,900 -
95/115  Aromatics 35 2,850 2,850
8¢. Run S _Ji);aegg 29,706 15,456 1h,250
17,
19} e -
1949 TOTAL 1,050 00 17,517 © 27,705 5,268 32;97% 15,456



@
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PALTR A Dndgrpytd a 5 adad g . foan 3 = s : oo N
TABIE 5. Potential Avsilability of Aviation Gasoling in USSR ma European Satellites

Calendar Year - 1950

cer Aday’

o . ) Total Req. Total Req. Total Req. &%. Rum Aveil St. Bun 4vail a2,
Plend Vol 3 Reguirement Availebility Bxcess Mired Avomatics +__Cumene from Crude y.t‘mm ‘Crfud; f?a:;z g‘i;'}h:?iiﬁ LE:":;;? BExcess
: ® rom Sy ptics St. Run EBxgsss
Blend A Isopentane 9 LEO L50 R
100/13C Alkylate 31 1,550 1,950 100
Cat Cracked 40 2,000 Iy, hoo 2,500
Aromatics 8 ] L00
S%. Run 1, 600 10, 435 39,835 - ¢
‘5’@0‘ 5 39,03f A 000 -
Blend B Alkylate 6 L0 OO -
954130  Cat Cracked 36 2,100 2,400 ’
Aromatics 12 800 800
Gumene 6 oo koo
St. Run 10 2,667 39,835 37,168 2,66
g:@ﬁ » 2 5667
Blend § Iso-Octame 10 1,900 1,500 =
95/135  Aromatics 15 2,850 2,850
5%, Run 7% 1h,250 37,168 22,918 ib,250
5,000 .
5 950 TOTAL ; 9 < 9
1950 FOTAL 1,080 10U 17,517 32,630 7,805 L0135 22,918
o 24 -
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58 Aviatisn Gasoline in USSR and Buropean Szteliites

Calendar Year - 1991 : _ Basrral
. N Total Req. Total Req. Total Req. St. Run Avail  Si. Run Avail Total
Blznd Excess Mixed Apomatiss Cumena St. Run from Crude from Synthetics St. Bun Excess
Blend & Isopentane 9 LED -
2004132 Alkylate 3t 1,550 400
Cat Opragked L0 2,000 2,400
Aromatics 3 Loo [Reil
St., Hun 12 } 600 50,773 SO,173 600
5,000 )
Blend B Alkylats & Loo 40O =
95/130 Cat Cracked 36 2,400 2,400 -
Aromatics 12 800 840
Cumene 6 Koo oo
St. Run kO 2,667 50,173 47,506 ) 2,667
&,867 ’ o i
Blend ¢ Iso=Octane 10 1,900 - 3,900 =
95/115  Apomatics 15 2.850 2.850
St. Run 75 1k, 250 47,506 33,256 ' 34,250
15,000 : ’
1951 TOTAL - %, 050 ToO 17,557 28,160 12,613 £, 713 33,456
= 25 =
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sntial Aval sbiiily of Aviation

JO— N ) i day
e s @ i Total Req, Totsl Rag. 3
Liend Yoi 5 Reguirvemsnt Avaiisbility Bxcess Mixed vﬁ,rmsgma Lfe:v::‘a';: ) "‘bg‘:; Sy
: _Cumsne Erom Sy

Blsud & Isopentane 477 27
200/130  Alkyiate 1,975 125

Cat Cracked kO i, 00 2,400

Atomatics 8 ‘ ’ 500

5%, Bun 12 27,513 - 26,91% £00
Blend B Allkylate 6 L00 k25 25
95/130  Cat Gracked 136 2,400 2,490 -

Aroma tiss 12 800 : 800

ggmege hé [Eve LoD

. Run 2 2 66 26,913 i, '
;; ”?f 5713 2L 26 2,067

Blend C Iso-Octane 10 950 950 =
95/115  Aromatics 15 1,428 1.L2y

8%, Run 75 128 20,246 17,121 ’ 7,128
TOTAL FI 3 i .9 ‘ :
TOTAL FIRST HALF OF YEAR - 1952 2,8 HGY) 15,352 15,583 L) FERES B AT 3

TOP SEGic!
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TABLE 9. Pgtential Aveil

5 - Total Heq. Total Reg. Total Req.
Blend Yoi % Reguirement Availability Bxeess Mizes :’!roma;,icﬁ Cum:zaneﬂ ;;, R'-:x‘:m
? 380
ks 925
Cat Cracked 4O 3.500
Aromatics & LoD
5%. Run 12 28,383 600
Blend B Alkylate 6 925 ah2
95/130  Gat,Cracked 326 3,500 ~
Aromatics iz 1,167
Cumene 6 T 583
5t. Hun 50 28,353 2, L6l 3,889
Blend C Iso-Octane 10 950 -
95/115  Aromatics 15 i,ke%
St. Run s 25, b6l 17,339 7,125
B}anddll Isopentane é 160 E
95/115 Alkylate 8 352 129
Apomatics 14 373
St. Hun 7 17,329 25,419 ’ 1,92
B <7
Blend B Alkyinte . 19 129 129 =
25/11%  Avomatics ik 120 i20
34, Run 71 11 18,519 11,808 H11
| 1 » HLL
TOTAL SEC noOR ;v :
TOTAL SECOND HALF OF YEAR - 1952 7,485 583 1,105 19,563 9,390 25,955 11,808

=
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TABLS 10, S&wmary of Pe’car:t_ial Availabllity of ivietion Gaeoline in the USSR and Barcpenn Satellites

Maziram Availability

Grade ! _..2f 95 Grades
4. 10 3

Synthetics

Oruda =
Total

B. $5/130

Synthetioss 390 ) .
Cruds 1,688 £87 256

Total 2,07%

T, 95f1%8 4
G. 957118 L 2,0k% 1007 235
Total High Octane 320 2,662 1,908
: » 3,508
o, B89 285 1.b0% . 2,019
GEAND TOTAL AVIATION GASCLINR b, 409 b 078 3,92k
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TAELS 13- Pe entlal Avallabllity of &vlation Gusolins im USSR and Euvopean Satellites
Asouming Moximun Produetion of 3% Grades

Piscal Year - 1597
K Total Bey. Yotal Hey.

Voo & Csnuirensant C ’ &
Vol & Beguiremsnt Gumens 8+, Bun Syuthetics Sv. Bun Exeess
) A 3 filod)
954130 6
Cat Crasked 28
Aromatice L 2,200
7 300
; 00
b5 2,000
Alkylate 6 4. 95¢ 3,583
Cat Cracked % 7600
Aramatics i2 ooy
A 553
Comens 3 5 i 1287
St. Run 40 55,823 43,379 3, Lk
Blend ¢ Iso-Octane 10 ;500 - .
SC/1LY Apomatice = 2.850
S5t. Run kil 43,379 29,129 24,250
Isopentans & 200 -
K 3,583 2,383
i : 2,100
72 29,129 18,128 13,903
Aikylate 15 -
o tios ik
St. Run 7% 18,929 7,080
A% FLSCAL YBAR - 1953 ) TI.507 756 SRFT cU,Bes 7,000

T0P SEGRET
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Fotentiel Availabi]

Blend Voi %

Hlend & Isopentans 9 33 3,500
100/130  Alkylabe 3l L, 850 6,050 1,500

Cat Gragked L0 6,000 13,200 7,200

hyomatics 3 g 1,200

8%. Run 12 60,822 £9.023 ) : 5,800
Biend B Alkylate 6 1,400 360
95/130  Cat Cracked 35 7,200 1,080

Apomatios 12 2,040

Cumens ) : 1.0

St. Run 4o 9,023 52,224 T 6,600
Blend ¢ Iso-Ogtane 10 1,900 N ’
95/315  Arometics 1 2,850 )

St Bun 75 52,223 37,973 ’ 14,250

LS

Blend D Cat Cracked 33 1,080 -
96/115 | Apomatics 1z 392

S%. Run g5 37,973 36,173 1,800
Blend B Alkylate 480 180 -
954115  Aromatiss 355 age

St. Run %57?8 36,172 3h,375 1.798

Sk ’
TOTAL F1 - 1953 - ]
TSCAL YEAR = 1952 &, 037 1,080 26 L8 10,518 20,305 60,823 34,375
30 =
-

TOP SEGRET
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Gty 1
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Potential Avsilability of iviation Gisoline in USSR and Buropean Sat>11itns
: Assuning MBximm Produstion of 100120 Avada .
Yol k Tfeguiremens  Availablli ExOE8S 3¢ in  Exzess
Bl Isopentane 8 -
100/130 Alkylate 2 1,925
Igooctane 9 222
Cay Cracked 2 6,825
Aromatics 9 i 683
8t. Rum 38 27,448 5375
Blend 8 Alkylate bg
100/130 Cat Cracked 15 6,183
Aroma tics 12 513
St- Run 28 56,250 1,198
]
Blend & Cat Cracked 60 7,000
95/130  Aromatice 5. ihs 3
Cumens g 2hs
S5t. Run 30 Sh,159 2,062
Bimnd D Cat-Cracked 33 -
95/E 3, w12 727
St. Run g5 50,825 3,33k
Blend B Iso-Octane 10 212 212 -
25/315  Avomati cs 15 338 . 118
S¢. Run 75 1,590 50,825 49,235 : 1,590
2,120
[
TUTAL FISCAL YWAR - 1953 . 3,595 B R 40,518 20,308 60,827 19,255
S Sl ke
~

&@ﬁ'ﬂg@
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