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ABSTRACT

1. (S,/wN) This report presents an overview o{ the Brazi l ian aerospace program and the major
instal lat ions related to space research, development, production, and test int.  l t  includes a soundint
rockel and proposed space launch vehicle comparison chart,  a location map, four tables, and eight
annotated pholographg,

INTRODUCTION

2. (s,/wN) Brazil has embarked on an ambitious 
""i6rp"." 

prog,"tn intended to make it self.
suff icient in space technology and capable of producing, launchint, and maintainint a satel l i te in space.
To achieve gelf suff iciency, Erazi l  has init iated a number of plans and protrams which include erpansion
of faci l j l ies presently involved in aerospace research and development (R&D), development of lhe means
lo domeslical ly produce the necessary propellants and parts for the propulsion systems, and construction
of new test and launch faci l i t ieg. current plans cal l  for a launch of a new-Beneration sounding rockel
(Sonda lV) by 1983 and the launch of a four-stage space launch vehicle (SLV) by 1988.t

3. (U) Brazi l 's space program, betun in 1961, has resuked in lhe successful development of a series
of smail  5ounding rockets (sonda l ,  l l ,  and l l l ;  Figure 1), used mainly for meteorological research. The
latest operational sounding rocket, the Sonda l l l ,  can transpon a 50-ki logram payload to an ahitude of 500
ki lometers (km). The Sonda lV, currently under development, wi l l  be more complex and technical ly
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advanced. lr  has ! projeded capabil i ty of transport ing a 300-ki logram payload ro an att i tude ot 1,OOO km.2
I ne proposeo 5Lv rs erpected ro be a four-stage vehicle capable of launchint a 120-ki logram satel l i le into
eanh orbir at an ahitude of 500 to 800 km, The StV is ro be B5 percent erazi i ian designld and buih, with
only certain propulsion and guidance components being imported. The lower srage i i l l  probably consist
of four or live.clustered states of ihe sonda lV rocket, with ihe second and third itages each maie up of
one of the orher sonda rock€rs. Init iar prans had ca[ed fo. a joint Brazir ian.French l iquid-fuered sr-V;
however, these plans collapsed because of disatreement on the transfer of technology. The lirst launch
of the proposed slv is currently rcheduled fo;1908, with rhree addit ional launches ro fol low over the
nexl l jve year5.1 However, this t imelable, already pushed back from 1995, may be further delayed.

.. . .4. -{S,/WN) 
Mosl of rhe major Brazi l ian aerospace-relared faci l i t ies (Figure 2) are in the parajba

val ley,-Erazi l 's most indurrr ial ized ret ion. R&D and produdion work on propi lsion sysrerns is performed
at the Sao lose doe Campos Complex. propellanr producl ion is accomplishid.r piquete, and the rocket
launch 5ite is at Earreira do Inferno. Addit ional faci l i t ies currently under construction include a rocket
fr.rel 

.  
la bo ratory for research on l iquid propellants at Cachoeira paul ista, a guided-missi le production

faci l i ly.at Sanra Branca, and a 
'ni l i tary 

weapong test range ar cachimbo. A proposed rocket launch site is
atso 5cheduted lo be conStructed at Alcantara,
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BASIC DESCRIPTION

R&D facilitles

5. (S/WN) The majori ty of the R&D for Brazi l ian mil i tary and civi l ian aerospace projecls is con-
duct€d at the Sao rose do5 Campos Complex (Figure 3).

6, (sAvN) Mil i tary R&D for space vehicles, missi les, and aircralt  is the responsibi l i ty of the Aero-
space Technical Center (Centro Tecnico Aerospacial-CTA). The CTA, sponsored by the Brazi l ian Air
torce oepartmenl of Research and Development, is a univelsity and research center conshl int of four
inst i tutei.  The two inst i tutes direct ly involved with the space program are the Aerospace Inst i tute { lnst i_
tuto do Arividades [spaciais- lAE) and the Inst i tute of Industr ial Coordination ( lnst i tuto do Iomenlo e
Coordenacao lndustr ial- l t t) .  The lAt is responsible for the research, development, and protolype con-
struct ion of scienti f ic and mil i tary rocketr; the lFl acts as coordinating agency between lhe CTA and
private industry. The other two inst l tuter, the lnst i t l te ol Research and Development and the Aeronauti_
cal lnst i tute { lnst i tuto de Pesouisar e Desenvolvimenlo-lPD-and Inlt i tuto Tecnico Aeronautica-lTA,
respecl ively), are involved with theoreticalwork relat ing to the Brazi l ian aerospace industry.

FIGURE 2. TOCANONS O' SRAZIIIAN AIROSPACFREI.ATED TACIL]TIES

25X1
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.  CURRENT AEROSPACE RELATED FACILITIES
O FACILII IES UNOER CONSTNUCTION OR PROPOSEO
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,  ,1 l lTI) 
The lAt tFiture 4 and Table. l) ,  rhe larSesr of the four inst i tutes, developed the SondarocKets ano haJ. been developinE the eleclronics, tuidance, instrumentation, and propulsion systems for

lhe proposed StV. The IAE consisrs of a large adir inisrrat ion/entineering area, a soi id-propellant pi lotplant, a pilot plant for rocket ftrers, a wind rjnner area, and a pioiectite reir li"l 1,e aominisrration/en-
t ine€rint area conrains f ive lage11qely7s.r; .eering br_ri ldings, a taUoratory fultaing, t i"e adminislrat ion /
supporl burldrnts, and a probable aeroball ist ic test range. Ihe sol id_propellanr pi lot plant contain5 fourpfopellant prepararion. bui ldints, two propellanr proc-essing bui ldings, a checiouttbu i lding, a rocket
motor lest cel l  with dif fuser, one nondeslruct test bui lding,lwo labo-rarory/entineering bui l ' i ings, twoprobable engineering bui ldings, and reven bunkered stori je buirdings. rr 'e f i t l t  prant-ror rockJt ' fueri
containr a l .rge, mult istory laboratory bui lding, with four horizontal i torage ianks at the west end, and
lnree 5upporl bui ldints (one annotated on graphic). The wind tunnel area;ontain5 a closed_circui l  wind
lr_i l-"] : , , i" . l l l  l r- .^at ion 

buitdint,  a taboiatory buitding, and.n 
"t". troni.r-uqriprenr 

buitdint.  Theprqecare lest area contains a project i le test range, a test track, a control b' i lding, and an instrumenta-
tron/camera bui lding. Several laboralory/engineering bui ldin6s and major test f ici lhies were added to
the lAf between 1977 and 1981.

,,  -9.:  -1Sayf) 
The.principal age-ncy for civi l ian space research, ihe Naiional lnsri tute ot Space Research

Irnslrtuto. Nacional. d_e Pesquisas tspaciais- lNpE), is col located with IAE (FiSure 4). fo,Jnjed jn 1961 by
LIA entineeE, INPI was ori t inal ly named the National Commission tor ipace Adiivi t ies (Commissao
Nacronal de Al ividades tspaciais-CNAE). lNp[ concentrar€s on pure and applied research proiects in al l
1:! :-T -:{ 

r ! :* 
":h".oloty..  

Atthouth rhis inst irure works prima,i ty on cini i i in prolects, ini luj ing mete-
orologrcal,-! l f tospheric, and io-nospheric research, i t  also diretts mil i tary-related space pro;ecri .  lNpE
assrsreo wrrh lhe design of the sonda rockets and currently is heavi ly involved in the desitn of satel l i tes
and their supporr lystems. In addit ion, rNpt direcrs the Barreira io Inferno Rocket Ringe and also
operales two satel l i te ground slat ions and four modern satel l i te tracking stat ions.r

--, ,r-. .  -( l3l l  
t fu INPE headqu.rrer! faci l i ty.consists of a laboratory/entineering area, a meteorotot i_

car/aslropnysrcs area, and an adminislrat ionAupport area. lhe laboratory,/engineering area contains
three laboratory/engineerin8 bui ldings and four'rupporl ULri ldings tore'"-J,", .0 on graphic). The
meleorological/astrophysics area contains an artrophysics laboralory/entineerint bui ldint; i t i ,  two dish
antennas and one hel ir  antenna on lhe root, a meteorolo6ical dish inte, ina adjaient to the bui lding, two
ptobable. laboratory/entineerint.  bui ldintr,  an adminisrrJt ion/en6ineering bui lding, two probablJ con_
rfor ou'drngs, two probable satel l i te communications antennas, a dipole antenna, and two inslrumenta_
tion/control bui ldings. The adrninistrarion/support area incrudes ro, i ,  

"o,ni"rt i rui i""z*gineering 
buird-

inF: 
:nd I recreation area. Recenl expansion in lhe met€orological/astrophysics area has been the

aoo|l ]on or the admrnistrat ion/entineerin6 bui lding since.19g0 and one of the jrrobable satel l i te commu-
nrcauons anlennar and two dish antennas in 1991, I

10 (s,/wN) INPE has been constructing a raboratory for rocket fuer adjacent to their sateI ire ground
slataon al Cachoeira Pauli j ta, 65 nautical miles (nrn) northeast of Sao Jose dos Campos (Fi8ur€ l) .  The
labor ory wil l  be responsible for research on r iquid prope|ants.a conrtrucl ion or the new-facir i ty was
firn observed in October 1980..presently, rhe faci i i ry contains a large, C*haped, mult isectional proLable
aomrnrstratron/engineerinS bui ldin& a probable laborarory bui ldint;  al leasr lour suppon bui ldings; and
severar Inorvroua y 5ecured storage bui ldints. The faci l i ty is parl ial ly wallsecured.

Propulsion and Guidance

.  .11 
(s. trN) Srazi l  has not yet a.ained rechnorogicar serf suff iciency in the areas of propursion and

guidance, which accounrs for the non-Brazir ian 15 peicent of the sLV. c;rrentry, rAE and rNpE have onry
pi lot faci l i t ier lor R&D on. propurrion-.and guidance-rerared components, Borh-i l t  and rNpE are report-
edly workln8 on the development of thrust vector control and inert ial  guidance. The recenl congtruction
of new laboralory/engineering bui ldings at IAE and tNpE may be ref ired to such research. tAE is also
engaged In some smatt-scate rocker motor case production at a small  modern laboratory for f i lament
winding using I iber glass.r

Propellrnt farlliti$ '

,  
1?, 

.  
(S. ruI) Nearly al l  sol id propellanrs for Brazi l t  current missi le and aerospace sysrems are pro-

duced at rhe Piquere Explosives pl.nr presidenre vartas (Figure 5 and rable 2). Intermediare proiucts
presently produced include ni lrot lycerin, nitrocel luloie, nhi ic acid, and sul luric acid, while l inal prod-
ucls include sint le-. and double-base propellants, TNT, dynamite, and various other explosives.6 Brazi l
currenrly.does nol have the capabir i ty to produce the rarge quanti t ies or composite-modif ied, doubre-
base sol id.propellants_needed for rhe proposed SLV. When Brazi ldoes acquire t i is capabil i ry, this planl is
the most. l ikely to be involved In sol id-propellant production for future aerospace systems, including the
proposed sLV. Although operational since 1909, the presidente Vargas plant has'undergone a re"cent
modernization protram. A sitnif icant aspect of this modernization waithe conrtruct ion of i  French-buih,

Soc.ot
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double-base, propellanr production l ine. Conrtruct ion on the producl ion l jn€ had betun by Apri l  1970
and was external ly complete by May 1981. In addi l ion, a modern nitroglycerin production l ine was
instal led by the Wert Cermans in the late 1960s, and the Germans are reDortedly assist ine in !he moderni-
zation ot rhe nitrocel lulose prodtict ion pro(ess.6 A new acid lreatment faci l i ry was-also conslrucred
between May 1978 and May 1981.

13. (S/WN) The plant consists ol an intredients preparation area, a nitrocel lulose production area, a
probable nitrot lycerin production area, a double-base propellant-production area, and an administra-
l ion,/entineering/transshipment area. The intredients preparation area containa two probable mixlblend
buildin8s, at least two intredients preparation bui ldings, at least one probable case preparation buj ldint,
and 1E support bui ldints. The nitrocel lulole production area contains a receivint bui ldinB, a nitrat;r
bui lding, a probable boi ler tub house, a probable ingredients preparation bui lding, a probable beating
and pulping bui lding, a probable poaching bui lding, a probable blending house, a probable wringei
house, a warehouse, and an acid slorage area. The probable nitroElycerin production area includes a
probable intredients mir bui lding, a probable nitralor bui ldinS, two probable wash,/separator houses, a
probable f i l t rat ion bui lding, and a probable acid recovery bui ld;n8 wilh ren adiacenr horizontal acid
slorate tanks. The double-base propellant-prodr.:ct ion area consisls of a case preparal ion bui lding, one
probable castinB bui lding, two probable curing bui ldings, two probable mixlblend bui ldings, a probable
packatin8 bi- l i lding, two probable warehouses. and six support bui ldin6s (one annorated on traphic). In
addit ion, there are production l ines for TNT, other high explosives, and erplosive powders. The instalta-
t ion is road and rai l  served and uses a nearby electr ic oower stataon.

14. (SAVN) In support of i t5 plans to be self-suff icient in propellanr production, lhe Brazi l ien
Oovernment has approved construction of two related faci l i t ies lor the production of polybutadiene and
ammonium perchlorate, which i t  currently impons. Polybutadiene, a resin ured as fuel,  and ammonium
perchlorate, an oxidizer, are lhe main ingredients used by Brazi l  lor lhe production of sol id-propellant
motors. [ar8e quanti t ies of these materials wil l  be needed in the Sonda lV and the orooosed StV
proSrams. Brazi l  currendy has the capabil i ty of castint rol id-p.opel lant motors using small  quanti t ies of
these materia15, as evidenced by lheir 50nda l ,  l l ,  and l l l  50undint rockets. The polybutadiene plant is lo
be in lhe vicinitv of and wil l  use the taci l i t ies of the Sao lose dos Campos Refinery and Storage Faci l i ty
(REVAP; _ , one of the larte5r oi l  ref ineries in lal in America.i  The ref ining capabil i t ies
necessary to init iate polybutadiene producl ion have been instal led at the rel inery since 1979, but to date
no constr lct ion of a polybltadiene pl?nt has been observed. Similarly, no construction relat int to
ammonium perchlorate producl ion has been identi f ied. Eoth plants were ori t inal ly scheduled to be
comoletPd bv 1984

Aerospace Productlon Facilities

15. (S,/WN) The major aerospace-relaled production faci l i l ies are in the Sao lose dos Campos Com-
plex (t i tures 3 and 7),

'16. {S/WN) The major producer of aerospace equipment and missi les is AvtBRAS, a t irm eslabl ished
in 1961 as CTA's f irsl  contractor. l t  produces rockets, missi les, satel l i les, thejr associated electronics and
other 5upport systems tor civi l ian and mil i tary use; i t  also developed lhe sol id propellant for Brazi l ,s
rockets. In 1980, AVIBRAS exporred over 20 mil l ion dol lari  wofth oi soundinq ,ocieri  and small  ta(t i(al
missi les. AVIBRAS' involvement in space a(t ivi t ies began in 1965 with i ts pJnrciparion in the Sonda I
projecl  and cont inues today wi lh the producl ion of  most comDonents for  the Sonda lV and
proposed 51V.7

17. (S/WN) The main AVIBRAS aerospace producrion faci l i ly al Sao ,ose dos Campos (f iSure 7)
consists of a mukisectional bui lding which reportedly covers a much larger undertround work area.
Since May 1981, the aboveground po(ion has gradually been disassembled. A small  p.oduction area at
the west end of Sao Jose dos Campos Airf ield is probably also associated with AVISRAS and may be
involved in the production of mirsi les, rockets, and their sub5yr_tem5 (Figure Z). t t  includes two assembly/-
fabrical ion bui ldints, three bunkered probable slorate bui ldings, rnd a probable electronics area with
two lafge parabolic dish antennas. Many possible rocket/missi le trates have been observed in the area.
AVIERAS probably uses a nearby stone quarry for test int motors and other components; however, no
test acl ivi ty has been obrerved on satel i i te imagery.

18. (S/WN) AVIBRAS is currently plannint to move i ts major operarions involvint sol id propellants,
rocket motor cases, and missi le test int to an isolated island in a lake near the Santa Branca Dafi , '12 nm
soulh of i ts present si te.7 No evidence of construction was observed when this area was last imased in
october 1980.

19. (s,/WN) EMBRAER (Fitures 3 and 7), Srazi l ,s leading aircraft manufacturer, is also involved in
production and nondestruct test ing of rocket and missi ie airframes. l t  cooperales closely with CIA and

S€crot
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AVIBRAS. Establ ished in 1969, TMBRAER har continual ly been expandinB and has become a major ex-
porter of aircraft,  especial ly rhe Eandeirante ut i l i ty aircraft.  fMBRAER occupies the nonhean side ot Sao
Jose dos Campos Airf ield, along vvith i ts aircralr manufacturing subcontractors, AIROTEC and NtlVA. The
EMBRATR a.ea includes 12 assembly/maintenance bui ldinSs, f ive hantars, three administral ion bui ld-
ings, a control tower, and f ive support bui ldints.

Launch and Test frcilltieg

zo. (SF arazi l 'sonly major lar.rnch area isthe Barreira do Inferno Rockel Range (FigureBand 25X'l
Table 3) on the Atlantic Coast. l t  i t  operated by the Brazi l ian Air torce under the auspices of INPE. Since
it5 openint in 1965, over 2,000 domert ical ly- and foreign-bui l t  sounding rockets have been launched from
there, includinS the Nike-Ajax, Nike-Cajun, Nike-lroquois, ravel in, Aerobee, Black Erant lV, and the
Erazi l ian 5onda5,r

21. (sAVN) The rocket range contains six launch pads, f ivc wilh erectable launch rai ls; a launch
support area; a propellant sloraSe area; a command and control area; an exlensive trackint and teleme-
try system; and a support area. TrackinS faci l i l ies include an American-bui l t  Eaker-Nunn optical tracker
and a French-bui l t  Thomson CsF radar system, which assist in monitorint and transmil l i lg data tor t l  e
European Space Agencyt Ariane launch faci l i ly at Kourou Space Cenler-Launch Arees 25X1
in French Guiana.

22. (S/WN) Final assembly and inspection of the Sonda rockels i5 performed at the Barreira do
lnlerno 5pace Assembly faci l i ty (Figure 9), which is 5.5 nm west of the launch faci l i ty. The faci l i ty consi5ls
of a probable vert ical checkoul stand with water reservoir;  four assembly/subassembly bui ldings, one
with a probable laboratory/engineering section; a f inal assembly bui lding; lwo probable inspection
stat ions; a checkout bui lding; an administrat ion bui ldint;  three stora8e/support bui ldingsi and two
storage tanks. Rocket transporters and various other trucks have occasional ly been seen there,

23. (SAVN) The Brazi l ian Covernment has stated that Barriera do Inferno is considered too small  to
be used for the SLV program. The Erazi l ian Covernment, therefore, has reportedly expropriated a 500-
square-km area adjacent to Sao Luis 8ay on the Atlantic Ocean for construction of a new launch compler
(Alcantara Space Launch Faci l i ty).  Current plans cal l  for the laci l i ly to become operational in 1988 with
the launch of the f irst orooosed 51v.1 As of I  no construction had been seen in the area. 25X1

24. (S/WN) Despite conskuction of a new taci l i ty, lNPt plans cal l  for continued use and upgrading
of the Barriera do Inferno Rocket Range. No expansion was observed at lhe rocket ran6e lhrough
Apri l  1982.

25. (S/WN) Brazi l  is also constructint a new lest ranSe at Cachimbo Mil irary weapons Tesl Faci l i ty
(FiSure 10) to support a medium-range tacl ical missi le proSram. The range, a 214,000-square-km tract, was
purchased by the tovernment for use a5 a proving ground. As of l the rante consisted of 25X1
rhree f ir in8 blocks, one probable tracking posit ion, one possible controT Fui lding, and several small
supporr bui ldings. A new ajrf ield (Cachimbo New Airf ield, l is adjacent to the ran8e Brazi l 's 25X1
onfy other operational tes! area, the Marambaia Proving C-ioundi Lsouthwest of Rio de 25X1
laneiro, handles only small-arms and bal l ist ics systems.
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