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FOREWORD

MISSION: The mission of the
monthly Defense Intelligence Digest is
to provide all components of the
Department of Defense and other
United States agencies with timely
intelligence of wide professional in-

terest on gignificint developments
and treads in the military capabili-
ties ‘and vulnerabilites of foreign
nations. Emphasis is placed pri-
marily on pations and forces within
the Communist World.

WARNING: This publication is clas-

sified secret because it reflects intelli-
gence collection efforis of the United
States, and contains information af-
fecting the national defense of the
United States within the meaning of
the Espionage Laws, Title 18 U.8.C.,
Section 793 and Section 794. Its
transmission or the revelation of its
contents in any manner to an un-
authorized person is prohibited by
law. Although the publication is

marked “Na Foreign Dissemination,”
certain  articles are releasable to
foreign governments; however, such
release is controlled by the Defense
Intelligence Agency.

D, V. BENNETT
Lieutenant General, USA
Director

Overall classification of this docoment is=SECREF —Secret- 3
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SOVIET SL-12

The Soviets designed and devel-
oped the SL-12 to be the workborse
launcher for lunar and interplane-

tary missions. It is the largest space,

launch booster employed by the

Soviets in the last three years. The.

SL~12’s capability and low accelera~
tion levels are consistent with man-
uned applications. But the flight
record of this system discloses a

success rate which, in fact, is not’

suitable for manned flight.

A review of the SL-12 flight test
program and the vehicles
mance characteristics provide the
basis for: judgments as to what the
Soviets may attempt next in their
lunar exploration/manned space sta-
tion programs.

A four-stage vchicle, the SL-12
has a lift-off weight of about 1.6
wmillion pounds and has demon-
strated -the capability of placing
approximately 50,000 pounds in a
low, earth orbit., This c¢nables the
Soviets to place 10,600 to: 15,000

16 Seeret

jperfor-.

Malfunction in three of four stages, including

11 failures in 17 launches, have resulted in delays

in lunar and interplanetary programs

\

j poqnd#.. of payload iato a Tunar

trajectory. From a wci%h,t standpoint,
the capability of the SL~I2 is con-
sidered adequate for cither a manned

circumilunar mission or 4 medium-~

siz¢, manned, carth-orbital scientific
laboratory. . :

. The hft-off thrust of the SL-12 is
more than two millien pounds, and

all four powered stages are employed

to attain earth orbit. The fourth-stage
eéngine has demonstrated a restact
capability in orbit, a necessary re-
%l;i!‘emcﬁt“fo,!‘ a lunar mission profile.

nventional cryogenic propellants;
such as liquid oxygen, and an amine-
based fuel, such as a mixture of hydra-
zine and un%mmecﬁcal dimethyl-
hydrazine (UDMH), are probably

used in all four stages.

Six successful p
Of the 17 SL-12 launches to date,
only 6 can be assessed as complerely
successful (se¢ chart). Nine launches
were attempted in 1969; only two,
Luna 15 and Zond 7, were successful,
The initial launch of the SL~12 from
Tyaratam, 10-March 1967, was desig-
nated Cosmos 146; the second launch,
8 April 1967, was designated Cosmos
154. The ficst three stages apparently
functioned as programed; however;
difficulties were encountered in the
fourth stage ignition sequence. The
Soviets apparently intended to. restart

the fourth-stage engine of Cosmos
‘146 and 134 after 24 hows in orbit,

prohably to boost the payload into a
high orbit or to simulate injection
into. 2 lupar wajectory. In the ease
of Cosmos 146, re-ignition was ac-
complished on orbit 17, and the
propulsion system apparently operated
successfully for at least 140 seconds.

8112 SPACE LAUNCH SYSTEM

However, orientationfattitude control
problems possibly developed, causing
the stage to re-cater the earth’s
atmosphere. After Cosmos 154 achieved
orbit, it probably developed attitude
control problems. The fourth stage

This mission was assesj:id #8°a falure.

The SL-12 ap
November 1967

e ap

mission of this Hight was to inject a
‘payload into a lunar trajectory, pass
arcund the moon, and return to
earth for recovery.

The next SL-12 fight occurred
 with the launch of Zond 4 on 2

March 1968. The fourth stage re-
ignited successfully. It pushed the
payload into a highly cccentric orbit
with a seven-day period, thereby
simulating a civcunitunar flight pro-
file. Zond 4 appeared to be folly

sucoessful from a launch wvehicle

standpoint—all
satisfactorily. )

The Soviets apparently believed
that the test objectives had been met
by the Zond 4 operation, and, on
22 April 1968 a second circumlunar
probe  was launched.

stages  performed

‘First splashdown

Zond 5, which was an unmanned

circumlunar spacecraft, was launched
suceessfully by an SE~i2 on 14

LT
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tember 1968. The vehicle was initiagie

Se
laced in a 52-degrée parking ori_

t was injected into a translunar
trajectory  while over the South
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Atlantie. On 18 Septcxﬁber the space-

; “"Jaﬁ,"s closest approach to the moon

as about 1,050 nautical miles, after
“which 1t swept past the moon and
arpund its far side. On 21 September
the capsule re-entered the carth’s
atmosphere  ballistically,  splashed
down, and subscquently was recovered
in the Indian Ocean. This was the
first time a Soviet spacecraft was
known to have been recovered from
water.

On 10 November 1968 the Sovicts
launched an unmanned probe, Zond
6, which essentially duplicated the
flight profile and mission of Zond §
except for the final re-entey phase.
Zond 6 had an acrodynamic shapé
which provided the lift for a landing
within the Soviet Union.

On 16 November ]968 a three-
stage configuration of the SL-12 was
used 1o fal;.llrnch the 37,000-pound
Proton 4 into a near-carth orbit. All
three stages apparently performed as
planned.

On 20 January 1969 an SL-12 was
launched but its p d failed ¢
achieve earth orbit

__/This was the

WLAQ progrant’s third failure caused

y a second-stage malfunction.

‘Mms failure
- A Mars probe launched on 27
March 1969 from Tyuratam failed to
achicve initial parking orbit. This was
the first planetary launch atiempted
with the SL~12 launch system. All
previous planctary probes had been
launched by the SL~6. A second Mars
probe attempt may  have occurred
‘on 2 April 1969. But propulsion failure
apparently occurred during first stage

- thrusting, and the vehicle failed to
- achieve orbit. St

The failure-plagued SL-12 system

its pa load failed to_achi

was used again on 14 June 1969 and
arkine

The timing of the launch and the
deployment pattern of the suppert

ships indicate that this was a lunar--
© related mission.

A month Jater, on 18 July 1969,
Luna 15 was launched. All four stages
performed successfully, and the spage-
craft was injected into a translunar
trajectory. On 17 July 1969 it went
to orbit around the moon. Luna 15
parently did not survive an intended
soft landing on the moon’s surface.

Februqry 1970

The objective of the mission was not
announced by the Soviets; however,
the vehicle executed several orbital
mancuvers while in lunar orbit prior
to the landing attempt. -

On 6 August 1969 the Zond
circumlunar series was continued with
the launch of Zond 7. All four stages
of the SL-12 apparenty functioned
flawlessly. The spacecraft essentially
duplicated the Zond 6 flight; re-eatry
into the earth’s atmosphere and
recovery in the Soviet Union occurred
on 14 August 1969. Zond 7, like
Zonds 4, 5 and 6, is believed 1o have
been a precursor of 2 manned ¢ircum-
lunar mission; its operation simulaied
a manned launch and included voice,
video, and biomedical transinissions
from the probe. , T

On 23 September and 22 October
1969, the SL~12 booster program
suffered other major setbacks when
probable lunar probes—with _missions
similar to that of Luna 15

“he
probes were designated Cosmos 300
25X1 and 3, E.0.13526 |

and Cosmos 305 by the Soviets. On
28 November the Soviets launched
another SL~12 spacecraft from Tyura-
tam. Again the mission, probably an
engineering test, ended in failure.

As indicated in the chart above
the SL-12 has a history of frequent
failures. Man-rating the vehicle would
almost certainty involve -additional
flights. The SL-12 payload capabili-
ties are estimated to be comparable to
those of the JUS Saturn 1. The
Saturn I, however, has been successful
in all 15 of its launches.

The hardware and launch costs:for
each SL-12 booster, not including the
payload, are estimated at $45 million.

In addition, the overall development

costs for the SL-12 program would
appear (o be about gg, sillion. The
poor tecord of the cosdy SL-12 is
certain to have caused considerable
disappointment within the Soviet
hierarchy, and to have raised con-
troversy over the allocation of re-
sources to a program which is tinged
with failure. [END]

Seeret 17



http:biomedic.al
http:ntissi.on



