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I. EXECUTIVE SUMMARY 

1. (S/E) The study of Program 989, taken in the context 

of SIGINT requirements and capabilities, includes the description 

of recent requirements and P-989 history, the current status, and 

the possible future of the program. The capabilities of P·-989 

systems are examined in some detail in Section V, and are related 

to the capabilities of other programs to contribute to the 

satisfaction of requirements. The Appendices include detailed 

information on the various missions past, present, and future, 

and an examination of program cost growth. A somewhat surprising 

conclusion of this examination is that cost growth has been almost 

~xclusively due to inflation (see Appendix 5, Figure 13). Thus 

the steady growth in program capability represents an improvement 

in program cost effectiveness. 

2. (S/E) Four specific program options are considered 

in the study: 

A. A complete and immediate termination of the program. 
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B. A greatly reduced program which involves no new 

developme~t starts, only the launch and operation of systems 

now approved. 

C. A slightly reduced program which equates to starting 

development-on one new system per year in addition to the launch 

and operation of sys,tems now approved. 

p. Continuation of P-989 at the current program level. 

In th.e context of estimated intelligence impact, this option differs 

from option C in that it reduces the need to employ 
~------~ 

Se~tion VI provides 25X1 

a detailed examination of the options in terms of potential funds 

to be released and potential impacts on intelligence collection 

capability. 

3. (S/E) The capabilities lost if the program is b~rminated 

are sufficiently important to make that option unacceptabl,~. 

Program termination would inv0lve a substantial loss of capability 

to collect and geoposition pulse and CW emitters·in the 2-18 GHz 

RF range, and would immediately reduce, by over half, the collection 

supporting operational ELINT requirements and the EOB update. Also 
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lost would be current support t:o sustain~d COMINT collectors and 

t.he worldwide I papability. 

4. (S/E) Under the option which involves no new development 

starts, there is no short term effect on capabilities because of 

the systems now under development (RAQUEL, URSALA III, and URSALA 

tv). The major impacts are on Technical Intelligence capability· 

(beginning in FY-77) ·and on operational ELINT capability (beginning 

in FY-80).- The technical inteiligence capability is of the great~st 

conc:ern since only low orbiting systems access emitter mainbeams 
. . 
with the frequency and variety of aspect angles required to make 

• precision mea_surement of such parameters as polarization type, ERP, 

scan type, rate and limits, and beam dimensions. 

Since these measurements are 

~it~l in support of ~nalys~s of emitter:function and capability, 

an_d.t,o the development.of counter-measures ·the option of no new 

s·t:arts is unacceptable. 

5. (S/E·) The recommended opt.i,on is to put P-989 on a one'­

new..:.start per .year basis, with the FY-75 and FY-76 new starts 

-devoted to mainbeam Technical ·Intelligence. As is evident in 
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Section VI, paragraph 5, this reduction in new starts is more 

apparent than real since the program has been averaging well under 

2 n~w starts per year in the recent past. The risk involved in 

this option is that it may be necessary to increase the program 

in FY-77 to start another URSALA system, or else delay a Technical 

Intelligence mission by one year. The decision regarding the need 

for another URSALA will be based on the support which 
~---~ 

and must be made by FY-77.* 
~--------------------~ 

there should be adequate information available in time to permit 

that decision. 

* This assumption entail.s a slight change from current URSALA 
launch planning which requires that an URSALA system be available 
for the next host launch in the event of catastropic fail1Jre. 
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II. SIGINT SATELLITE REQUIREMENTS 

1. (TSZU/E) General: 

A. The requirement for the collection of.SIGINT by 

satellite systems, including P-9 89 ·, has resulted primarily 

from the lack of any other feasible capability to consistantly 

penetrate into the interior of the Soviet Union and the PRC. 

Satellite collection has been further driven by the need to 

provide coverage ot additional areas of the world which could 

not be monitored as e.ffectively, or without risk, by other 

surveillance systems. 

B~ SIGINT satellite vehicles launched during the 

early years of the NRP SIGINT Program were primarily concerned 

with technical SIGINT collection against the Soviet Anti-Bc1llistic 

Missile/Anti..:.Earth Satellite (ABM/AES) weapons systems. As is 

still the case, data were sought to permit the assessment of 

systems in the development and testing phases, before they were 

deployed in quantity. SIGINT satellites were tasked with 

requirements for general search; directed search ( including· COMINT), 
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and EOB, with collection against the ABM/AES requirement 

assig'ned the highest priority in th.e SIGINT satellite prog:cam. 

c. In 1969, these broad requirements were revised 

and a new ELINT requirement was formulated to provide for the 

·collection of qata under the headings of ELINT search, technical 

measurement, EOB, and surveilla:nce. These requirements ar«~ 

. ·s·till valid today and are designed to provide information under 

four functional analysis categories of ELINT information m~eds, 

i.e., information needed to isolate, identify, and determine 

g:Jcoss role and performance of weapons systems; information needed 

to obtain a detailed assessment of weapon system perforrnanc:e; 

information for d·evelopment of ECM equipment and techniques; 

and information needed .to maintain an adeq?ate EOB. 

D. The surve~llance requirement has subsequently been 

aaopted into the overa,11- operational ELINT requiremen-t, in 

support of the !conduct-of military operations. This operational 

requirement calls for timely collection and reporting of data 

which may contribute to local and national understanding of: 

-6-

woe_ SECRET lARF IIMBRAEARPf!O 

Top Sec1et 

HANDt.:.E VI~ 
BYEMAN-TALENT-KEYHOLE-COMINT 

CONTROL. SYSTEM!'.i .JOINTLY 

Approved for Release: 2024/08/06 C05098573 



C05098573 
C05043531 

Approved for Release: 2024/08/06 C05098573 
. Toi, Seeret 

BYE-18666-74 

opposing force doctrine, tactics, disposition and surveillance, 

and which will permit effective operational planning and 

decision making. EOB maintena~ce is a by-product of Operational 

ELINT collection. 

E. The COMINT requirement for a P-989 search/mapping 

vehicle has remained relatively unchanged since the late 1960's. 

This requirement .. arose because, in many cases, there were 

insufficient or no data available on emitter locations, links, 

types, antenna orientation or other technical factors which were 

necessary for the design, development and operation of a sustained 

COMINT collection vehicle. The resulting mapping requirement 

has generally called for the collection of sufficient data to 

provide location, technical parameters and operational status of 

Soviet/PRC line-of-sight and troposcatter communications in order 

to determine those priority targets most susceptible to and 

exploitable by sustained collection vehicles. 

2. (TSZU/E) Specific Requirements: 

A. Technical ELINT Requirements 
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1) Since at least 1969, the USIB has provid1::!d 

the NRO and NSA with detailed listings of those ELINTI 

systems. These parametric listings represent general USIB 

guidance for overhead technical ELINT collection and specify the 

accuracies required for measurement in satisfaction of technical 

requirements under the broad headings of carrier frequency, 

modulation (pul~ed and non-pulsed), antenna scan, antenna 

·characteristics, power, and location. In 1973, the requirement 

was formally structured, prioritized and published as the SORS 

Priorities for ELINT Guidance (PEG). The categories of measure­

ments remained virtually the same, however, the basic elememts 

to be measured under these headings increased from 38 broad line 

items to 113 specific items. In addition, the measurement accuracy 

requirements per se have increased greatly since 1969 and are in 

some measure responsible for changes which have taken place in 

the configuration of the P-989 program over the years. 
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2) Figure 1 displays general guidance on 

intelligence community needs and generally reflects the 

"tightening" of accuracy requirements that has taken place 

over the years. 

3) Figure 2 displays the outstanding ELINT 

Technical Requirements (ELTECs) and line numbers during the 

31 December 1972 - 31 Mareh 1974 time period. December 1972 is 

the earliest date for which figures are available. Technical 

ELINT re.ports (ELT' s) based on P-989 mission data which contributed 

to the satisfaction of these req:uirements are reflected in 

Appendices 2 and 3. 

'4) The SORS Priorities for. ELINT Guidance (PEG) 

d0cument was introduced in mid-1973, and contains specific ELTEC 

entries for which satellites are: tasked; in.addition to other 

signals which may not be included in the ELTEC subsystem. There 

were 257 PEG technical requirements outstanding as of 31 March 1974. 

B. EOB Requirements 

1) The present EOB requirement, as defined in USIB 

guidance to the NRO'and NSA, derives :fro~ the EOB Specific· 
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G D G D • . 

RF n 1% 2.0% . 0.1" 

PRI 5% 1% 1.0% 0.11' 

PW .20% 10% ±. 1 USEC .2 USEC 

MODULATION DETERMINE DETERMINE DETERMINE DETERMINE 

SCAN RATE 20% 20% 1.0% 0.1t, 

SCAN DIMENSION 20% 10% N/A 10'S 

ERP 608 3D8 + 308 ±1D11 

POLARIZATION DETERMINE DETERMINE ±:10% ±1os 

LOCATION 25NM 25NM !.SNM N/A 

G - ACCURACY REQUIRED FOR GROSS WEAPONS SYSTEMS ASSESSMENT. 

D • ACCURACY REQUIRED FOR DETAILED WEAPONS SYSTEMS ASSESSMENT. 
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215 248 

3131 3633 
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31 
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73 -
31 • 

MAR· 
74 -
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4034 . 4125 4529 

NOTE: EACH QUARTER RE.FLECTS El TEC 
LINE ITEMS ACTIVE DURING THE PRE­
CEDING 12 MONTHS 
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Intelligence Collection Requirement (SICR) of the late 1960's. 

The objective of this requirement was to maintain a dynamic EOB 

data ·base of the worldwide military non-communications electronic 

environment, equipment deployment, and associated electromagnetic 

activity through recurring multi-sens·or observations. This 

requirement has generally remained the same throughout the years; 

however, minor changes in priorities, target categories, frequency 

coverage, frequency of update, and reporting requirements have 

been effected as the data base expanded and as crisis situations 

threatened. 

2) Against this requirement, certain SIGINT 

satellites were tasked to provide EOB support for 

During 

the years specified, the requirement has emphasized EOB coverag-e 

within the following frequency ranges: 

19·69: 70-9500 MHz 

1970: 70-14,900 MHz 

1971: 70-18,000 MHz 

1972: 70-18,000 MHz 

1973: 150-18,000 MHz plus 32°,000-,37,000 (future) 
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19 7 4: As determined by command requireme?nts 

for tollection/Proce·ssihg Task A, Operational ELINT Requirements 

Proqedure. (Generally the.same as for 1973). 

3) The periodicity and extent,of coverage and 

reporting required for peacetime EOB support initially called 

for quarterly-to-annual updates. With changing world conditions 

and the need to be more responsive to the needs of the intelligence 

cornrnuni ty, tl)e concept of EOB Time Critical Requirements ('I'C::::R' s) 

for threat weapons systems was:introduced. These TCR requirements 

are· continueus~y reviewed for modifi.cation and may 

. gr._adually, along with routine EOB support, be incorporated into 

.. _the Operational.ELINT Re:quirements Prpcedure·. As of 31 March 1974 

there were four TCR·report series active:· Projects FLAVOR, GRANADA, 

WINEGLASS and MILLBOARD, results of which. are reflected in 

Appendices 2 and 3. 

C. Operational ELINT Requirements 

1) The Operational ELINT RequiremeJ?tS Procedure 

(JCS SM-145-73), approved in March 1973, outlines the procedures 
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to be followed by consumers in req.uesting Operational ELIN'.r 
.. 
support. Since .the publication· of this_ manual, each of th1~ U&S 

Commands have_ u'.pd~ted· their requirements for worldwide timE:!-

cri tical intellfgence, revolving around the identification and 

:: · locati·on of high· threat- emitters -and the association of ·several 

emitters as indicators ·of on-going hostile f·orce activities. 

2) The combination of a reduction in conventional 

ELINT collection resoui;-ces. and·the need to gain access to denied 

g~ographic areas makes it imp,erative that satellite resources be 

, . employed i?-S n.ece:ssary to· contribu_t~ to the satisfaction of 
,'t, • • • 

tactical/operational ELINT requir.ements. As it now stands,. the 

requirements procedure encompasses a need for collection a9ainst 

18 different site/set functions and 24 land and sea areas, with 

specific requirements to be 9efined by the requesting command. 

Satisfaction of the Ops ELINT requirement necessitates a closely 

integrated mix of several ELINT satellites and conventional 

collectors. 
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III. HISTORY OF P-989 

1. {TSR/E) Historically, the overhead photo programs 

designed large safety margins into their boost capability to 

prevent l.ate discovery of overweight situations causing ma:jor 

delays. When it became certain this capability was not needed 

by the photo mission, SIGINT missions became the prime candidate 

for use of this excess capability. Initially, the SIGINT 

missions remained attached to the photo spacecraft but the 

drawbacks of this platform for SIGINT missions (including space­

craft instability after photo mission termination and limited 

downlink, command and record capability) led to development of 

the P-989 subsatellite. The first SIGINT subsatellite was 

launched 29 October 1963 (a scientific mission subsatellite 

preceded on 26 June 1963) . A total of 29 SIGINT· subsatellites 

have been carried into orbit up to now (all but one by photo 

systems). One host vehicle failed to achieve orbit. 

2. (S/E) Significant program changes or milestones that 

have occurred during this period include use o·f dual rocket-: 
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motors to circularize orbit, development of al MHz bandwidth 

data storage and transmission system, on-orbit weight incre!ase 

from 180 to over 500 pounds, major improvements in power system, 

addition of attitude and spin rate control systems, conversion 

from exclusively analog. data output to predominately digitctl 

data output, transfer of most data processing and 

development of rapid data transmission capability from readout 

station to processor. 

3. (U) The period to be covered in this brief history 

is January 1968 through March 1974. The 1968 date was chosen 

because the beginning of the APS program is the earliest ptiriod 

for which costS'•Can be identified, and the March 1974 date was 

chosen because it is the last month for which all management data 

are available. 

4. (S/E) Counting FV 4410* (FACADE) which was already 

on orbit in January 1968, there were eight satellites of Program 

989 which ·were flown against the Soviet ABM radar problem, three 

* See Figure 3 • for identification o.f ·mission number, Flight 
Vehicle number and mission names. 
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COMINT satellites, one missile telemetry satellite, and four 

EOB/General Search satellites, for a total of sixteen flight 

v~hicles.* 

5. (TSZU/E) The vehicles which were to collect information 

on Soviet ABM _radars.were of two general types: 

A. Search, sueh as FV 4410 (FACADE), FV 4411 (L1\MPAN I/ 

SAMPAN II), FV 4413 (VAMPAN), and FV 4417 (LAMPAN II/SAMPAN III). 

B. Technical Intelligence, such as FV 4412 (TIVOLI I), 

FV 4418 (TIVOLI II), FV 4422 (TIVOLI III) and FV 4424 (MABgLI). 

Primarily as a result of these eight vehicles, the U.S. intelligence 

community has progressed from a position of nearly total ignorance 

to one of remarkably detailed technical knowledge on several of 

the Soviet ABM ri!idars. As one might expect, and as is evident 

in Appendices 2 and 3, the information derived from ABM radar 

missions includes other ELINT (such as on the SAM' s) , as weill as 

COMINT. 

6. (TSU/E.) The three COMINT satellites were FV 4407 (WESTON), 

FV 4423 (TOJ?HAT I), and FV 4427 (ARROYO). The performance of 

* See Appendicesi 2 and 3 for a more detailed description o·f the 
individual vehicl.e·s and the results <:>f their collection. 
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WES.TON was disappointing si:nce most of the COMINT signals collected 

were of poor quality or short duration. Were it not for the 
'· 

significant DOG HOUSE and TOP ROOST ABM radar intercepts, WESTON 

would be considered a faiiure. ARROYO lived only one month on 

orbit before catastrophic fai·lure. . The disaster of such a short 

life was slightly mitigated by two facts: 

A. It collected a remarkable quantity of information 

during the one month period (see Appendix 2). 

B. 

Of the COMINT missions only TOPHAT can·be considered a total 

success. It collected those signals for which it was designed, 

has enjoyed the longest operational life qf any P-989 mission, 

and has .even playe·a a role in identifying users of the 

7. (S/E) The lone telemetry ·satellite was FV 4419 

(SAVANT II). Its mission was to collect 

~----~ 
and it succeeded, (see Appendix 3). 
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8. (S/E) The four ~OB/General -Search satellites were 

• FV 4.4'20. (TRIPOS, III/SOUSEA II):, FV. 4421 • (TRIPOS IV./SOUSEA III) , 

.FV 442·5 (URSALA. Il and FV 4426 (URSALA II) . All of these 

missions were s\iccesses_ ~n that they ha\Te provided excellent 

EOB support, • discovereq_ new. signa~s , .. and. made Technica.'l 
• ' I ' ~ • 

i·f , . .'ID;telligence _cont;:ribution·~-~- The· two URSA~A missions have routinely 

. ·:_'_!'let :the. Time ·Crf tical R_equiremen·:t (TC;R) cr:tteria for EOB from 

eris.is areas . 

. • 9. (S/E) Figure 3 gives an overview of the period, 

• showing launch sequence, on-orbit operational life, and thE~ 

• association between.Flight Vehicle numbers and mission numbers. 

10. App~ndix 5 reflects the program cost history and 

growth and describes specific improvements made to the proqram 

durinc;:J the $ame period. The evidence indicates that improvements 

to the program have provided an increase in value with no· 

corresponding increase ~n cost. 
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VEHICLE MISSION 
NUMBER NUMBER 

4410 1321 

4412 7324 

4411 7322./ 
7323 

4420 7326/ 
7327 

4413 7325 

4418 7JJO 

NAME 

f ACADE 

TIVOLI I 

LAMPAN I/ 
. SAMPAN II 

TRIPOS I'll/ 
SOUSEA II 

VAMPAN I 

TIVOLI II 
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CY67 CY68 CY69 CY70 CY71 CY72 

JMONTHS 

~ 
lli!MONTH s 

12M ONTHS 

I 
.,..._~ -

4417 7328/ LAMPAN. 11/ 10MONTHS 

I 7l29 0 SAMPAN Ill 
l'v 
::> I 
I 4419 7336 SAVANT II 

4401 7313 WESTON 
I 

l MONTHS 
I 

4422 7335 TIVOLI Ill 

4421 7332/ TRIPOS IV/ 
7333 SOUSEA Ill 

4423 7334 TOPHAT I -

4427 7337 ARROYO 1111 MONTH 

4424 7339 MABEL! 

4425 7338 URSALA I 

4426 7342 URSALA II 

• VEHICLE IS STILL ALIVE. 
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IV. CURRENT SYSTEMS 

1. (S/E) Current systems are these systems now on-orbit 

and those systems unde·r development for future launches. These 

are· MAB~LI, URSALA I-IV.,. TOPHAT I and II, and RAQUEL. Appendix 

3 describes their technical characteristic-s ar:id aapabili ti•:!S, 

and briefly describes the results of the on-orbit systems. 

2. (TSUZ/E) These systems will be discussed relative to 

their capabilities ·to contr.ibute to fo'l;lr specific problem areas 

of intelligence need: 

A. Technical Intelligence: MABEL! (now on-orbit) has 

the capability to contribute uni,,que mainb~am infor~ation on those 

emitters in its range of frequencies. Its greatest strengths are 

its capabilities to make precision rne~surements of ERP and 

polarization.· MABELI has demonstrated the feasibility of construct­

ing de.tailed beam structures from overhead data. RAQUEL, which is 

scheduled for launch in the fall of 1974, will not have the 

capability for.precision.power or polarization measurements. It 

wil~, however, have a:· 14 GHz frequency range within which it is 
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capable of p·rec;ision· pi.;ilse width measurements • and gross power • 

mea:su:r:ements. -It also has th·e .capability to make precisio:n . " . . . 

·frequency :measurements on CW sigpals, ,;obt~in•pre-detection_record­

ings ,·· ·and make some ma.int>eam rela_ted. measurements such as :;;can 
• ' 

,. and· beamwidtti ... URSALA _III -'and· IV wLI;). contr,ibute prec·ision 

frequency me.a·sureme_!its • on pulsed emitter!:!. 

B. Opera:ti'o:pa·1 ELINT 'and EOB Support: The URSALA 

systems (two now on-orbit) are the main source of overhead data 

supporting the EOB in the 2-12 GHz range (see Section V). These 

systems are capable of geolocating pulse and cw emitters from 

sidelobe intercepts. They also routinely contribute operational 

. ELINT information to NSA within· 6 hours of intercept. The RAQUEL 

system will provide support to operational ELINT and the EOB in 

the· 12-18 GHz range. As with the URSALA systems, RAQUEL wi.11 be 

capable of geolocating both pulse and CW emitters. 

c. Sear·ch: Both RAQUEL and the URSALA systems are 

excellent search vehicles in that they have wide RF ranges and 

2 GHz instantaneous bandwidths while maintaining high system 

sens_itivity. The RAQUEL system i.s sufficiently sensitive to meet 
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the USIB requirement for collecting low powered ELINT sign.als, 

so the low power environment will be searched when RAQUEL 

becomes operationa,l. Although both URSALA and RAQUEL can search 

for pulsed and CW signals, RAQUEL has the added capability to 

obtain a pre-detection sample -of a_- s_ignal, and precisely specify. 

the radio frequency of CW signals. Due to the near polar orbits 

and store-and-dump characteristics of P-989 vehicles, they have 

the capability to search any area of the world. 

D. COMINT Mapping: The TOPHAT systems perform COMINT 

mapping in the 450-1000 MHz range. TOPHAT II not only map~ 

signals, but captures the entire signal for COMINT analysis. The 

URSALA systems have demonstrated their capability to do CO!IUNT 

mapping in the 2-12 GHz frequency range, and RAQUEL will add the 

12-18 GHz range. RAQUEL will also provide grea~er sensitivity 

in the 4-12 GHz frequency range and, due to the pre-detection 

capability, will provide more detailed information about the 

signals intercepted. 
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V. PROGRAM 989 CAPABILITIES 

1. (S/E) The first priority objective of the overhead 

systems dealing with ELINT is to "Provide for the collection and 

measurement of precise signal parameters with the accuracy 
. . 

necessary to establish: the characteristics and performance of 

the associated weapon systems; the operational characteristics 

and employment made of the weapon systems involved through ELINT 

collection during R&D and.operational testing."* These assessments 

cannot be acQurately made without knowledge of such mainbeam 

·parameters as precision ERP, polarization type and diversity, 

scan type, scan rate and limits, and beam dimensions. Only low 

.altitude systems access mainbeams with the frequency and variety 

of aspect angles required to make these determinations. These 

capabilities have been demonstrated by the MABELI system. 

Collection against all other technical data requirements related 

* Reference USIB Guidance for the National Reconnaissance 
SIGINT Program (FY1975-FY1979), A-ttachment 1, TAB D, Para.graph 
B .1. 
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I ! • 
' to detailed weapon system assessment C?).~ be achieved withi.n 

- . 
Progr·am 989 ~. With the e~cept!i.:on 0f a one second 5 MHz. pre-detection 

I\_ .. · .. I,, s~mple, .. those ·capabilities not:•.yet demonstrated on orbit can be 
r •• . • 

. :achieved with lbw technical risk~ 

2.. {S/E)" The second priority ·objective is to "provide 

for an improved capability to intercept simultaneously {within 

100 milliseco.nds) and to exploit multiple signals, operating 

in the same or different frequency bands, from a single we·apon 

system."* Wide instantaneous RF bandwidths are characteristic 

.of most P-9.89 ELINT systems. Both URSALA and RAQUEL have 2 GHz 

instantaneous bandwidths while maintaining good sensitivity. 

URSALA also· has the capability to examine a different 

2 GHz band every 500 milliseco~ds. No other-overhead system wi11· 

provide these wide instantaneous RF coverages which are an asset 

to the search ·for multiple signals. URSALA and RAQUEL also have 

the advantage of being able to intercept and geolocate 

bo.th pulse and cw signals sirri.~l taneously. 

* op. cit. ·Attachment 1, Tab D, Paragz:aph -B.2. 
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3. (S/E) The third priority objective is to "provide 

a capability to search for and identify new/unusual signals and 

signals from new/modified weapons systems."* Capability to 

contribute to this objective is greatly enhanced by the wide 

instantaneous bandwi,dths referred· to in the previous paragEaph, 

and the capab;ility to intercept.and geolocate both pulse and CW 

s,ignals. Another advantage enjoyed by P-989 collectors is their 

.capability to detect low powered signals (see Figure 7, Section 

VI). Thus in the search for new signals, P-989 collectors suffer 

the disadvantage of not being able to dwell on an area of :interest, 

but they have compensating advantages in RF, power, and geographic 

coverage. 

4. (S/E) The fourth priority objective is to "provide for 

sufficient system flexibility to rapidly respond to crisis 

situations."** Though all overhead sy~tems have mechanisms to 

redirect tasking •within a short period, P'-989 collectors have the 

uni~ue capability to apply coverage to any area· of the wo.rld. 

•· op. cit. Attachment 1, Tab n; .Parag~a.ph B.3. 
** op. cit. A:ttachm~nt 1, Tap D, .Paragraph' B .. 4. 
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5. (S/E) The fifth priority objective is to "provide 

operational ELINT support to commanders."* At present URSALA 

provides most of the overhead data to support the surveillance 

requirement ( see Sec_tion VI, Figure 4) • . URSALA is also ther 

only on orbit collector wtdch can routinely support ELINT •rime 

Critical Requirements. RAQUEL will have similar capability in 

the 12-18 GHz frequency range. Due to the store-and:....dump method 

of operationi_P-989 collectors cannot support reporting requirements 

much more stringent than 6-hours-from-intercept without major 

modifications to the program. However, the store-and-dump method 

of 9peration has the advantage that the collection may be performed 

over any area of the world. 

6. (S/E) The sixth priority objective is "in the near term 

provide an improved ELINT collection capability covering the 8,000-

18,000 MHz frequency band and in the long term provide for a long 

dwell time ELINT capability in the same frequency range."** The 

program will, with the launch of RAQUEL, provide the near term 

coverage. Due to the low orbit, the program cannot contribute to 

*op.cit. Attachment 1, Tab D, Paragraph B.S. 
**op.cit. Attachment 1, Tab D, Paragraph B.6. 
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the long dw~ll objective. 

7. (S/E) The seventh priority objective is to "devE~lopf-.a 

capability to intercept and exploit low power ELINT signals. Low 

power ELINT signals are those signals that provide an effective 

radiated power of about 50 dbrn at 3,000 MHz, 70 dbm at 9,000 MHz 

and 75 dbm at 15,000 MHz."* This requirement will be met by the 

.RAQUEL system. In general, the advantage in space.loss which P-989 

has over synchronous collectors (30-35 db) makes it attractive as 

a collector against low powered signals. 

8. (S/E) The.eighth priority objective is to "provide a 

capability for geoposi tioning within~ for . pulsed or cw ELINT 

s.ignals from 380-18 ,000 MHz transmitting for.._·short periods= 

and within for longer duration."** 

P-989 systems locate pulse and CW signals equally well and the 

short periods as defined are much longer thari needed to perform 

geopositioning. Location accuracy is within only on ground 
~--~ 

track and grows to at 250 n.m. off ground track. 

*op.cit. Attachment l, Tab D, Paragraph B.7. 
**'op. cit. Attachment l, Tab D, Paragraph B.8 . 
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9. (TSU/E) There are several overhead COMINT·objectives 

to which P.rogram 989 can contribute; they are: 

A. "Improve the capability to predict points of access 

to targets for the most effective deploy-

·ment of.overhead.collection systems."* (Fourth priority for 

the USSR, and fourth priority for the PRC.) In that the program 

is capable of providing geolocations, radio frequencies, modulation 

types, and samples of basebands, it supports this objectiv(~. This 

information can be provided on any area of the world. 

B. 

(Fifth priority for the USSR.) This capability has 

been demonstrated by TOPHAT II which is now on-orbit and both 

geopositioning and recording the 

C. "Search for and identify emissions as communications. 

signals with emphasis on emissions above 3.4 GHz."* (Tenth priority 

for the USSR.) This capability exists on orbit as de~onstrated by 

URSALA. RAQUEL will provide greater sensitivity and increased RF 

coverage. 

* op. cit. Attachment: l-, Tab B, Paragraph B. 
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D. "Search for and identify communications signals 

with emphasis on ·emissions in theL_ _____________ ~ 

the P-989 .collectors can operate in any geographic area whE!r·e 

tasked, the capabilities discussed in the previous paragraph 

apply equally well to this objective. 

* op. cit. Attachment 1, Tab B, Paragraph B. 
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11. (S/E) Some required SIGINT capabilities, while not 

uniquely achievable by the program, are reasonable missions for 

P-989 because of their cost. Two of these capabilities arE? as 

follows: • 

A. The search of RF bands which previously had little 

or no exploration is occasionally required to s1.,1pport decisions 

on sustained collectors. A P-989 system can be.deployed at an 

order of magnitude lower cost than a major change to a sustained 

collector. The current question of whether or not to extend the 

RF of high altitude systems will be easier to resolve 

when the results of the RAQUEL mission become available. 

Similarly, a more knowledgeable decision on the extension of 

can now be made in light of the URSALA CW 

i;ntercepts. 

SECRET EARPOP 
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B. Collection to support the surveillance ~ode of 

operational ELINT, and general EOB is easily achievable within 

the program. The URSALA· systems are now providing the bulk of 

this collection, and it seems prudent to wait until the conibined 

can be observed before making 

a decision to terminate such missions. It is not unlikely that 

an URSALA should be kept on orbit in order to allo~~-----~ 
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VI. • PROGRAM 989 OPTIONS 

1. (S/E) Four options will be considered (See Appendix 1 

for an explanation of mission duration calculations. They are: 

A. Immediately terminate the program. 

B. Begin no new mission development, but complete, 

launch, and support those systems now in development (RAQUl~L, 

URSALA III, and URSALA IV). 

c. Reduce the program to the level of starting 

development on one new system per year, while supporting those 

already on orbit as under development. 

D. Continue at the current program level. 

Each of these options wil.l be considered in the context of 

estimated financial savings and estimated intelligence impact. 

2. (S/E) The option of terminating the program involves 

turning off all missions on orbit, and stopping all development, 

processing, and procurement. The fund$ released unde:i;- this 

option are (in millions of dollars): 

FY 

NRP 

A.PS 

75 

(14.2)* 

( 7.9)* 

76 

23.8 

8.7 

77 

24.1 

B.B 

78 

26.1 

8.8 

79 

26.6 

8.7 

80 

27.5 

9.9 

* The FY-75 figures are not realistic because contract termination 
costs could not be estimated. ·All fund estimates are those of 
the NSA program office. 
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The estimated intelligence impact is as follows: 

A. URSALA provide.s the majority of the collection which 

supports the EOB and operational ELINT requirement. Figure 4 shows 

the number of signals reported from NSA in support of the EOB, by 

collector, for the second and third quarters of FY-74--the period 

during which URSALA, POPPY providin~r 

collection. Figure 5 shows the actual set updates reported by DIA 

for the same period. 

1) From these two figures it is evident that: over 

60% of the EOB support is provided by URSALA. In some geographic 

areas, e.q., China and Southeast Asia, URSALA provides nearly all 

of the collection supporting the EOB. The short term effect of 

program termination is the loss of this collection support. 

Additionally, no ·capability to geoposition CW emitters for EOB 

update would exist in the near term. 

2) The intermediate term (FY-77-FY-79) effect of 

program termination depends on the 
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d. 

I 

e. 

3) Program termination will eliminate support 

to .the EOB which is to be provided by· RAQUEL in the 12-18 GH·z. 

range in both the near and intermediate term. 

B. The capability to support Time Critical Requirements 

(TCR's} will sufter the degradations described for the EOB problem. 

There is an additional near term degradation. Currently', only 

URSALA is e::apable of routinely providing processed TCR data to 

NSA within six hours of intercept~ RAQUEL will also be capable 
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of such timeliness, providing TCR support in the 12-18 GHz 

range. Termination of the program will dramatica_lly reduce 

both current and expected TCR support and will eliminate TCR 

support in the 8-18 GHz range. 

C. The capability to provide the required mainbeiam 

data in the support of weapon system analysis (see Section V, 

Paragraph 1) would be lost under this option. MABEL! is the 

only collector which now provides precision measurements- on 

rnainbeam power and polarization. The loss of MABEL! would not 

be much of an impact since it has substantially completed i.ts 

mission. Cancellation of P-989 would; however, eliminate the 

mainbeam Technical Intelligence systems which are planned for 

development within current program levels. 

D. The capability to inter·cept and exploit multiple 

signals from a single weapon system would be greatly reduced if 

the program is terminated. As discussed in Section V, Paragraph 

2, the capabilities of URSALA and RAQUEL regarding wide instan­

tan~ous RF, good sensitivity, and geolocation of both Pulse and 
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CW signals are unique, and are important in support of thif; 

opjec;:tive. 

E. The capability for overhead collection in any area 

of the world will be lost with program termination. The areas 

not coverabile in a crisis situation would include most of the 

Southern hemisphere, and some low Northern latitude areas. 

F. The near term requirement to provide a collection 

capability in the 8-18 GHz range will not be satisfied if the 

program is terminated. URSALA now provides both pulse and CW 

coll~ction capability in tlle 8-12 GHz· range, and RAQUEL is. to 

provide pulse and CW capability in the entire 8-18 GHz band.. 

Without RAQUEL and URSALA there will be no CW coverage in the 

band. There will be a pulse capability due to POPPY coverage of 

8-10.5 and 14.4-17.0 GHz, but no geppositioning capapility in 

the following RF ranges: 10.54-14.43 GHz, 15.15-15.95 GHz, 

16. 07-18 GHz. I 
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G. The capability to intercept low power ELINT !dgnals 

will be denied if RAQUEL is not launched (see Section v, Paragraph 

7) . 

H. The capability to locate CW ELINT emitters will be 

seriously degraded if the program is terminated. Above 8 GHz 

there will be no capability. In the .1-8 GHz RF range the:r::e will 

be a near term impact 25X1 

I. COMINT support currently being provided by TOPHAT 

and URSALA to the sustained collectors will be lost if the 

program is terminated. The worldwidCJcapability currently 

being demonstrated ):)y TOPHAT II would be eliminated. The COMINT 

support expected from RAQUEL would also be lost. 

3. (S/E) The option of beginning no new mission development 

btit completing, launching, and supporting those systems under 

d~velopment* would allow the release of the following funds (in 

millions of dollars): 

* Proj·ected launch and termination dates are shown in Appendix 3. 

SECREl 
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FY 75 76 77 78 79 80 

' ' NRP 6.0 18.8 19.6 21.6 23.3 27-5 

APS .3 1.4 2.4 2.5 4.4 8.7 

The estimated intelligence impact is as follows: 

A. The _impact on EOB and Operational ELINT support 

described in the program termination option (paragraph 2.A. above) 

would be delayed until FY-8-0 in the 2-12 GHz frequency r.anqe and 

FY-78 in the 12-18 GHz frequency range. After those years the 

impact would be identical to the impact under mission termination. 

B. The dramatic drop in TCR support described in the 

termination option (paragraph 2.B. above) would be felt in FY-78 

in the 12-18 GHz range and in FY-80 in the 2-12 GHz range. 

C. The capability to provide the required mainbeam 

data in support of weapons system analysis would be lost under 

this option. The effect of implementing this option w·ould be 

exactly the same as under the program terminati_on option in the 

area of mainbeam technical intelligence. 

D. The greatly reduced capability to intercept and 
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exploit multiple signals from a single weapons system (see 

paragraph 2.D. above) would be felt in FY-78 in the 12-18 GHz 

range and FY-80 in the 2-12 GHz range. 

E. The cap~bility for overhead collection in any area 

of the world would be lost in FY-80. 

F. The requirement to provide near term capability 

to collect in the 8-18 GHz range will be met until FY-78. After 

No other overhead collector is proqrammed· 

to fill the gap. 

G. The capability to intercept low power emitters 

will be lost after FY-78. 

H. After FY-78 in the 12~1a GHz range there will be 

no capability in the overhead program to locate CW emitters. 

the capability will be severly degraded in the 2-12 GHz range 

after FY-80. 

4. (S/E) Reduction of the program to the level of starting 
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the development of one new system per year would allow the 

release of the following funds: 

FY 75 76 77 78 79 80 

NRP .1 5.5 3.4 2.8 2.8 2.9 

APS 0 0 ·o 0 0 0 

The estimated intelligence impact is as follows: 

A. This option permits the development of a mainbeam 

technical intelligence mission each year. Beginning in FY-·77 

these missions would provide the only precdsion main beam data 

from overhead. 

B. Under this option, RAQUEL and URSALA- III and IV 

would be launched as scheduled. Thus the impact on EOB, Operational 

ELINT, and '1'.'CR su~port would be identical to the impact described 

in 3.A. and 3.B. above. 

C. The capability to intercept and exploit multiple 

$ignals from a single weapons system could be included in the 

new missions developed depending on the frequency range of those 

missions. Additionally, this capability would continue to exist 

as described in paragraph 3. D_. above. 
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D. The capability to collect in any area of the world 

would continue to exist, but processing and reporting in a rapid 

manner would not be done for technical intelligence missions . 

. E. The impact on the requirement to collect in the 

8-18 GHz range would be nearly the same as described in pa:r:agraph 

3. F. above.. The new missions developed under this option would 

cover different frequency ranges so there would be some times 

after FY-78 when the 8-18 GHz range would be c9vered and sometimes 

when it would not. 

F. The capability to collect low power emitters would 

continue. 

G. The capability to locate CW emitters would be 

much the same as described in paragraph 3.H. above. Again, the 

new missions developed might or might not collect in the required 

frequency range; they will have CW location capability. 

5. (S/E) The option of continuation at the current 

program level needs some explanation. Under this option the 
. . 

program would continue at the currently approved fiscal·· level. 
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A. While generally thought of as a two-new-starts­

per year program, program budget guidance has not al~owed this. 

In the recent five year period, the average number of new missions 

started per year has been 1.4. As costs continue to rise, the 

number of new starts per year would con~inue to drop. 

B. The number of launches per year has been two, but 

as missions currently under development are launched, this number, 

too, would drop, reflecting the drop in new starts. 

C. Continuation at the current lev.el would have th~· 

same impact on main beam collection as described in paragraph 

4.A. above. 

D. The major impact of this option over the option 

described in paragraph 4. above would be the continuation of the 

URSALA missions, 
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VII. CONCLUSIONS AND RECOMMENDATIONS 

1. (S/E) ·One (perhaps surprising) conclusion is that 
I 

the inflation-adjusted costs of Program 989 are nearly constant 

(see Appendix 5, Figure li4 ) . Since, during this same period, , 

the program grew in terms of capability, mission duration, and 

ability to respond to changing requirements, there was an increase 

in the value received for dollars spent. 

2. (S/E) The examination of P-989 options must be set in 

the context of SIGINT requirements and a strategy for meeting 

those requirements in the near, intermediate and long terms. 

The requirement to provide timely support to operational commanders, 

and near real-time support in crisis areas, necessitates a high 

term we must assume that the current! 
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11 

\ In the short te:r:m 
~---------------------__J 

(FY-75, 76) an URSALA is needed on orbit since it. is the. only 

overhead ELINT co1·1ector existing which routinely geopos·~ tions 

I 

CW emitters and proyides processed ELINT data within the six-hour. 

Time Critical I!equirement period. It is also the main collec"tor 

supporting the EOB. The intermediate term (FY-77 through FY-79) 

may also require an URSALA on orbit, but since enough URSALAS 

have been purchased to provide coverage through approximately 

March 1979 the interim decisions concern only their launch. 

3. (S/E) The ELINT technical intelligence requirement 

cannot be met without knowledge of such~I -----------~~ 

--so-
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l:Umensions. Only low orbiting systems access mainbeams with 

the frequency and variety of aspect angles required to support 

these determinations .. I 

Thus, 

until su_ch time as a viable option is proposed, Program 989 will. 

be required for Technical Intelligence. 

4. (S/E) In terms of today's SIGINT requirements, the 

intelligence loss* incurred by termination of the program is 

unacceptable. The intelligence loss experienced would not be 

compensated to any great degree in the short term, and prob~bly 

not even in the long term unless large expenditures were mac;le 

on other SIGINT overhead programs. In the interim, the collection 

gaps experienced, particularly in the area of Operational l~LINT 

and EOB support, would cause a considerable setback to intE!lligence 

production and requirements satisfaction. 

5. (S/E) The intelligence price of prohibiting new P-989 

system developments**· is not as severe in the short term, but 

* See Section VI, Paragraph 2. 
** See Section VI, Paragraph 3. 
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produces more impact as systems now on orbit and in development 

are expended. In the long term, the effect would be felt :ln all 

.. areas of ELINT collection, and would not be compensated without 

extensive changes to other overhead SIGINT programs. Even if 

modifications were accomplished, several gaps would probably stil;t 

remain (e.g., mainbeam TI .. and low powered emitter capability) 

and the quick reaction capability to rapidly respond to n~w 

requirements would be lost. 

6. (S/E) The net effect of reducing the program to one 

new development start per year is the possible creation of a 

gap in the collection coverage which supports operational ElLINT 

and the EOB. The following assumptions are necessary* if one 

* See Section_VI, paragraph 2.A. 
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since another URSALA mission will have to be si;arted 

with FY-77 funds to avoid a planned gaJ_:> i:ri URSALA co~erage. 

7. Recommendations: 

A. Based upon present and anticipated intelligence 

requirements and the ability of P-9.89 to uniquely s?tisfy or to 

contribute to satisfaction of these requirements, it is rec:ommended 

that no consideration be given to immediate total program termin­

ation or to a prohibition on new program development efforts. 

B. Launch and operate those systems presently under 

development (RAQUEL and URSALA III/IV). 

C. Starts on new mission development in FY-:75 and 

FY-76 should be devoted to Technical Intelligence, and should 

proceed at the rate of one new start per year. 

SECRET EARPOP 
.. ..J 
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D. 

If it is 

acceptable, continue P-989 at one new start per year devob:!d 

to Technical Intelligence. If it is unacceptable th~n either 

increase the program funding to provide ·for another URSA~A 

start, or cancel a Technical Intelligence start in favor. o:E 

URSALA. 

E. COMINT mapping missions should not be developed 

as a par.t of the P-989 baseline program. COMINT mapping i::1 not 

a true intelligence objective in the sense that the information 

derived from such miss.ions is of use almost exc;Lusively ·to the 

SIG INT community. ·At the time one needs answers to questions 

involving locations, frequencies, or types of modulation in order. 

to design or task a sustained collector, a specific mission may 

be proposed. The funding of such a mission should be through 

the program or programs being supported by the mission. 
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COST AND MISSION DURATION CALCULATION 

1. (S/E) Any attempt to examine program growth must take 

the form of comparison. For ease of comparison, all cost :figures 

have been converted to 1974- dollar equivalents. Costs wert~ 

converted using DOD escalation factors. Processing and support 

costs were converted based on the escalation factors for the year 

in which the work was.performed. Spacec,t:aft costs were converted 

using the escalation factor for.the year in which the majority 

of the work on the spacecraft was accomplished. Figures 8 and 

tr show actual spacecraft and yearly processing costs for the 

period covered by this study. 

2. _ (S/E) Spacecraft costs were provided by 

3. (S/E) Processing costs were calculated using NSA. 

Program Office figures. ~recessing costs•include APS costs 

attributed to P-989 and 28ii of c-complex costs.·:.,. (The NSA Office 

of Programs and Budget attributes 28% of c-complex costs to P-989:.) 

Support costs include NRO costs less spacecraft and development 

costs. 
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4. (S/E) In order to figure total cost of terminated 

missions, processing and support costs for the entire study 

period were totaled and an average monthly mission support cost 

calculated using the total on-orbit months of all missions combined. 

·The total mission cost consists of: 

A. Spacecraft cost. 

B. Average monthly processing and support Cost.r1 times 

on-orbit life. 

c. $1.5 Million software development cost. 

5. (S/E) The total mission cost for on-orbit and future 

missions were figured the same as terminated missions through 

31 March 1974. After this time average monthly processing costs 

were figured using FY-74-80 budget estimates and anticipatE!d 

on-orbit months. 

6. (S/E} For those missions still on orbit or to be 

launched in the future, it·was necessary to estimate the 

operational life of each mission. calculates Mean Mission 

Duration (MMD) for each mission. The MMD has proven to be a 
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conservative figure. Historically, missions have remained 

operational approximately twice the MMD.* For the purpose of 

this study,·missions have been projected to .have an operational 

life of two times MMD. It can be expected that useful collection 

(though not 100% effectiveness)· will continue for this amount of 

time. MMD for those systems currently under development and for 

future new starts is estimated to be 24 months. 

7. {S/E) Some discrepancy may be observed in the case of 

URSALA launch projections. Since the objective is to have one 

URSALA on orbit at all times, launch projections have been made 

based on the conservative estimate (MMD) . This does not me:an 

that launch on the projected date will occur. As the launch date 

approaches, a decision must be made whether an URSALA launch is 

needed at that time or whether the vehicle health of the on-orbit 

URSALA is·such that launch can be delayed six months until the 

next host vehicle is launched. 

* It should be noted that missions do not tend to be 100% 
effective right up to mission termination. 
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_TECHNICAL DETAILS ON TERMINATED P-989 MISSIONS 

1. (S/E) This appendix displays details on those P-989 

missions terminated between 1 January 1968 and· 31 March 1974. 

2. (TSRZU/E) The REPORTS section of each mission is a 

list of numbers of various types of reports which were written 

based partially or wholly on intercepts from the mission. The 

"UNIQUE" column of the REPORTS section indicates the numbe.rs of 

each type of report which were based exclusively on intercepts 

from the mission. The following types of reports are listed: 

A. 

B. 

c. 

D. 

E. 

F. 

G. 

H. 

I. 
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3. (S/E) ELINT Order of Battle (EOB) inputs shown 

indicate the number of signals which were reported for EOB 

update. 

4. (S/E) Time Critical Requirements (TCRs) are listed by 

the number of signals reported in a TCR series. The FLAVOR (F) 

reports are TCR's from the Middle East and the MILLBOARD (M) 

reports are TCR's from Eastern European Communist nations. 

GRANADA and WINEGLASS reports are not tallied in this appendix 

because they are generally sent out in a sanitized version, thus 

the source cannot be identified. 

5. (S/E) The costs shown are the total mission costs, 

including hardware, software development, processing and o:n 

orbit support, for each mission. The support costs include 

APS Program 989 costs (less personnel), 28% of APS C-COMPLEX 

costs, and NRO Program 989 costs.* 

*See Appendix 1 for an explanation of cost and mission life! data. 
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VEHICLE: 4407 NAME : WESTON 

LAUNCH DATE: 30 September 1969 

MISSION TERMINATION: 17 August 1970 

OBJECTIVES: COMINT Collection 

TECHNICAL CHARACTERISTICS: 

Receivers: 2 VHF (60-70 MHz) 
1 UHF (360-420 MHz) 

Sensitivity: ·-110 dbm 

BYE-18666-74 
APPENDIX 2 

MISSION: 7313 

Intercept Antennas: 2.5' x 3' flat spiral window shade 
(60-70 MHz) 

2' log periodic (360-420 MHz) 

Technique: Stepped receiver recognized 300.or 500 Hz tones, 
teletype and/or two channel baseband voice 
energy spectrum to lock receiver. 
Count cycles at 21.4 MHz IF for precision RF. 

ESTIMATED TOTAL MISSION COST: $6.0 Million 

REPORTS: 

TOTAL NUMBER OF 
TYPE NUMBER UNIQUE 

TEL 4 4 
l 1 

ELT 6 1 
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BYE-18666-74 
APPENDIX 2 

A. COMINT signals collected by WESTON were mostly of poor 

quality or short duration and, as a result, only identification 

of signals could._be made: almost no intelligence information 

could be extracted. 

B. While it was not an ELINT mission, WESTON data 

contributed greatly to initial analysis of the operating 

characteristics of the DOG HOUSE and TOP ROOST radars. 
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NAME: FACADE 

BYE-18666-74 
APPENDIX 2 

MISSION: 7321 

LAUNCH DATE: 2 November 1967 

MISSION TERMINATION: 7 February 1968 

OBJECTIVES: ABM Search 

TECHNICAL CHARACTERISTICS: 

Frequency Range: 250-2250 MHz 

Measurements Pulse width 
Pulse repet..t:t_fon frequency 
Scan rate 
Modulation type 
Location 

ESTIMATED TOTAL MISSION COST: $4.5 Million 

REPORTS: 

TYPE 

HIGHLIGHTS: 

TOTAL 
NUMBER 

16 
1 

NUMBER OF 
UNIQUE 

10 

A. First determination that DOG HOUSE was CW. 

B. Determination of the number of DOG HOUSE beams and 

the scan sequence. 
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C. Determination that DOG HOUSE was frequency steered, 
" 

and established the frequency-to-azimuth relationship. 

D. Measurement of the PW of the TRY ADD doublet and 

measurement of the frequency to+ 1 MHz. 

E. First ~ART TIME intercept in four years. 
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VEHICLE: 4411 NAME: LAMPAN I 
SAMPAN II 

MISSION: 7322 
7323 

LAUNCH DATE: 14 March 1968 

MISSION TERMINATION: 7 March 1969 

OJBECTIVES: General Search for ABM radars. 

TECHNICAL CHARACTERISTICS: 

Frequency Range: 1-4 GHz 

Intercept Antennas: 2 Conical spiral 
6! Parabolic 

Receiver: 2 crystal video 

Sensitivity: -73 dbm (plus antenna gains as follows:) 

1 GHz 
1.5 GHz 
2 .O GHz 
2 .6 GHz 
3.1 GHz 
3. 5 GHz 
4. 0 GHz 

Measurements: Frequency 
Pulsewidth 
Received Power 

13.db 
16.6 db 
17.8 db 
20 db 
21. 5 db 
21. 5 db 
23. 9 db 

Pulse Repetition Frequency 
Location 

ESTIMATED TOTAL MISSION COST: $7.2 Million 

I 
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REPORTS: 

TYPE 

ELT 

I ELO I 

EOB 

·HIGHLIGHTS : 

TOTAL 
NUMBER 

19 
1 
3 
1 

16,075 

BYE-18666-74 
APPENDIX 2 

NUMBER OF 
UNIQUE 

13 

1 
1 

A. New pulse repetition frequency mode defined for 

B. PAT HAND signal parameters defined. 

C. Frequency and scan characteristics of BEER CAN 

defined. 

D. First intercept of the Large TRY ADD in double 

and single pulse modes. 

E. Large TRY ADD pulse amplitude differences defined. 

F. 16,075 signals contributed to EOB update. 
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VEHICLE: 4112 NAME: TIVOLI I 

LAUNCH DATE: 24 January 1968 

MISSION TERMINATION: 23 April 1969 

BYE-18666-74 
APPENDIX 2 

MISSION: 7324 

OBJECTIVES: General Search and Technical Intell,i.gence 
Collection on ABM Radars and Predetection 
Collection on ABM Radars. 

TECHNICAL CHARACTERISTICS: 

Frequency Range: 100-4020 MHz 

Frequency Accuracy: Maximum: .011 of input 
Nominal: .005% of input 

Intercept Antennas: 2.5' x 5' windowshade spiral 
18" conical spiral 
2 6 11 conical spirals 

Technique: Tunable to any integer frequency within U.F 
range or stepping in selected sector in 1 or 
4 MHz steps. 

ESTIMATED TOTAL MISSION COST: $8.0 Million 

REPORTS: 

TOTAL NUMBER OF 
TYPE NUMB.ER UNIQUE 

LS 33 26 
1 

TEL 2 1 
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A. First intercept of DOG HOUSE sectors 1 and 2. 

C. First intercept of 13 new signals. 

D. Determination of DOG HOUSE frequency limits, dwells, 

scan type and scan rate. 

E. Intercepted most of the early signals used for 

technical development of the SHOCK SING radar signal. 

F. Confirmed upper frequency limit of BIG SCREEN; 

intercepted BIG SCREEN in an abnormal scan mode. 

G. Intercepted TRY ADD in a mode change. 

H. Intercepted HEN HOUSE I and II simultaneously. 

I. Intercepted PAT HAND in a new format. 
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VEHICLE: 4413 NAME: VAMPAN MISSION: 7325 

LAUNCH DATE: 18 September 1968 

MISSION TERMINATION: 28 September 1969 

OBJECTIVES: General Search for ABM radars. 

TECHNICAL CHARACTERISTICS: 

Frequency Range: 100-1000 MHz 

Intercept Antennas: 2 pair planar spiral 

Receivers: 2 crystal video 
4 superheterodyne 

Measurements: Received Power 
Frequency 
Pulse Repetition Frequency 
Pulse width 
Scan Rate 
Location 

ESTIMATED TOTAL MISSION.COST: $7.0 Million 

REPORTS: 

TOTAL NUMBER OF 
TYPE NUMBER UNIQUE 

ELT 14 9 
ELO 15 

CJ 1 
1 

TEL 1 
EOB :~sve2s 
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A. Parametri,c interrelationships between the HEN HOUSE I 

radars defined. 

B. Frequency c.overage and elevation details of the 

TOP SAIL radar defined. 

c. TALL KING parameters defined. 

D. BIG SCREEN frequency and scan angle characteristics 

defined. 

E. PART TIME radar and associated data links analyzed. 

F. 5,828 signals contributed to EOB update. 
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VEHICLE: 4417 NAME: LAMPAN II 
SAMPAN III 

LAUNCH DATE: 2 May 1969 

MISSION TERMINATION.: 16 February 1970 

OBJECTIVES: General Search for ABM Radars 

TECHNICAL CHARACTERISTICS: 

Frequency Range: 1-4 GHz 

Antennas: 2 conical spirals 
6 1 Parabolic 

BYE-18666-74 
APPENDIX 2 

MISSION: 7328 
7329 

Sensitivity: F73 dbm plus antenna gains as follows: 

1 GHz 
1.5 GHz 
2.0 GHz 
3.1 GHz 
3. 5 GHz 
4 ;O GHz 

13 db 
16.6 
17.8 
21.5 
21.5 
23.9 

db 
db 
db 
db 
db 

ESTIMATED TOTAL MISSION COST: $8.0 Million 

REPORTS: 

TOTAL NUMBER OF 
TYPE NUMBER UNIQUE 

ELT 4 2 
EI.O 1 1 

1 1 
EOB 35,982 
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HIGHLIGHTS: 
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APPENDIX 2 

A. Parameter refinements on the HEN EGG, PAT HAND 

and TRY ADD radars. 

B. 35,982 signals reported for EOB update. 
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VEHICLE: 4418 MAME: TIVOLI II MISSION: 7330 

LAUNCH DATE: 19 March 1969 

MISSION TERMINATION: 23 September 1970 

OBJECTIVES: General Search and Technical Intelligence on 1\BM 
Radars. (A 50-100 MH.z ·band was included to SE!arch 
for PRC Tel~metry.) 

TECHNICAL CHARACTERISTICS: 

Frequency Range: 50-4020 MHz 

Intercept Angennas: 2 Monopole 
1 Planar Spiral 
1 Conical Spiral 

Receiver: 1 Superheterodyne 

Measurements: Frequency 
Pre-Detection recordings 

ESTIMATED TOTAL MISSION COST: $10.4 Million 

REPORTS: 

TOTAL NUMBER OF 
TYPE 

ELT 

ELO 

NUMBER 

32 
1 
1 
1 

... -- ·-
UNIQUE 

18 

1 
1 
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HIGHLIGHTS: 
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A. First intercept of HEN HOUSE from Mishelevka. 

B. DOG HOUSE format modifications analyzed. 

c. TOP ROOST operating characteristics described. 

D. BIG SCREEN studies including operating mode, frequency, 

and scan angle character~stics, and intrapulse frequency 

modulation. 

E. Large TRY ADD intercepts. 

F. 25X1 

G. HEN HOUSE I and II studies 

frequency modulation, sector coverage expansion and parameter 

definition. 
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MISSION: 7336 

LAUNCH DATE: 22 September 1969 

MISSION TERMINATION: 16 May 1971 

OBJECTIVES: Receive, recognize and copy Soviet telemetry. 

TECHNICAL CHARACTERISTICS: 

Intercept Antennas: 1 Monopole 
1 Planar Spiral 

Receivers: 10 Superheterodyne 

ESTIMATED TOTAL MISSION COST: $10.0 Million 

REPORTS 

TYPE 

RUGM 

HIGHLIGHTS: 

TOTAL 
NUMBER 

7 

NUMBER OF 
UNIQUE 

7 
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VEHICLE: 4420 NAME: TRIPOS III 
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LAUNCH DATE: 20 June 1968 

MISSION TERMINATION: 11 January 1970 

BYE-18666-74 
APPENDIX 2 

MISSION: 7 326 
7327 

·OBJECTIVES: General Search and EOB update on. pulsed radar~1. 

TECHNICAL CHARACTERISTICS: 

Frequency Range: 4-12 GHz 

Intercept Antennas: 3 1 Parabolic 
18" Parabolic 
4 omni di~ectional inhibit 

Receivers: 3 Crystal Video 

Measurements: Frequency (+ 30 .MHz accuracy) 
Pulse width~(+ .25 usec accuracy) 
Pulse Repetition Frequency 
Location(~ 25 n.m. accuracy) 

Sensitivity: -65 dbm plus antenna gains as follows: 

4 
6 
8 

8 
10 
12 

TRIPOS III 

GHz 
GHz 
GHz 

GHz 
GHz 
GHz 

SOUSEA II 

26 db 
29 db 
32 db 

29 db 
31 db 
32 db 
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ESTIMATED TOTAL MISSION COST: $10.0 Million 

REPORTS: 

TOTAL 

ELT 
ELO 

EOB 

HIGHLIGHTS: 

TOTAL NUMBER OF 
NUMBER -- ····---. UNIQUE' 

17 
26 

9 
77,891 

13 
4 
4 

A. First intercept of 21 new signals. 

B. First association of 

to the same system. 

c. Refinement of the parameters. 

D. 77,891 signals contributed to EOB update. 
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MISSION: 7332/ 
7333 

LAUNCH DATE: 20 May 1970 

MISSION TERMINATION: 20 February 1973 

OBJECTIVES: ·EOB Support and General Search for Pulsed Radars. 

TECHNICAL CHARACTERISTICS: 

Frequency Range: 4-12 GHz 

Intercept Antennas: 3' Parabolic 

Antenna Gain: 

Receivers: 6 

4 
6 
8 

8 
10 
12 

18 "Parabolic 
2 Conical !pirals For inhibit 
2 Waveguides 

• TRIPOS IV 

GHz 
GHz 
GHz 

SOUSEA 

GHz 
GHz 
GHz 

III 

26 db 
29 db 
32 db 

29 db 
31 db 
32 db 

crystal video 
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v Pulse Sys.tern: 

Sensitivity: -65 dbm (+ 3 db) (plus antenna gain) 
Dynamic Range: 35 db 
Frequency: + 30 MHz 
Pulsewidth: -Range .25 to 11.5 usec 

Accuracy~ .5 usec 

CW System: 

Sensitivity: ... 90 dbm (+ 3 db} (plus antenna gain) 
Dynami~ Range: 35 db 
Frequency Accuracy: + 30 MHz 

Resolution:- 30 MHz 

Geopositioning Accuracy: C Band: 3 degree system (1:1ee ' 
X Band: 2 degree system ·Appendix 4) 

ESTIMATED TOTAL MISSION COST: $13.2 Million 

REPORTS: 

TOTAL NUMBER OF 
TYPE • NUMBER UNIQUE 

ELT 17 4 
ELO .100 7 

Q 8 2 
18,833 

HIGHLIGHTS: 

A. Identification and location of the 

B. Definition of RF and PRF parameters of the 
c___ ___ __J 

D/E. 
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c. First detection of 

D. First detection of 

-District. 

BYE-18666-74 

E. Discovered that the Soviets were expanding the us:e 

of the RF spectrum into the 4000 MHz band. 

F. Identification of the 

radars. 

G. Refinement of the =parameters. 

to the SQUARE PAIR 

H. Confirmation of the association of the STRAIGHT !'LUSH 

radar 

I. 18,833 signals contributed to EOB update. 
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VEHICLE: 4422 NAME: TIVOLI III 

LAUNCH DATE: 4 March 1970 

MISSION TERMINATION: 10 Novem.ber 1971 

BYE-18666-74 
APPENDIX 2 

MISSION: 733S 

OBJECTIVES: General Search and Technical Intelligence on 
ABM Radars 

TECHNICAL CHARACTERISTICS: 

Frequency Range: 50-4020 MHz 

Pre-Detection Collection 

Intercept Antennas: 1 Planar Spiral 
2 Conical Spiral 

Sensitivity: -i06 dbm - -94 dbm {depending on band 
and mode) 

ESTIMATED TOTAL MISSION COST: $10.4 Million 

REPORTS: 

TYPE 

ELT 
ELO 
TEL 

HIGHLIGHTS: 

TOTAL 
NUMBER 

43 
3 
2 

NUMBER OF 
UNIQUE 

31 

______________ ··-·--·A. ___ Refinement _of _the ___ TRY_ ADD. parame-ters __ includi~----- -·· ..... 

azimuthal beamwidth and .range solutioi:i. 
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B. Intercepted Moscow TRY ADD tracking a group D, 

c. Refinement of TOP ROOST parameters including beamwidth, 

dual scanning beam, extendeq. frequency scan, complex dwells, 

multiple frequencies transmitted simultaneously and sector 

details. 

D. Intercepted a true high frequency gra~ing lobe on 

TOP ROOST. 

E. PART TIME signal details including 3 PRF's,2f~equency 

step modulation, and a possible Far East site. 

F. Determination of the FULL TIME power level. 

G. BIG SCREEN intercepts. 

H. Details of HEN HOUSE I and II operations. 

I. DOG HOUSE south face intercepts. 
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VEHICLE: 4427 NAME : ARROYO 

LAUNCH DATE: 10 September 1971 

MISSION TERMINATION: 10 October 1971 

MISSION: 7337 

OBJECTIVES: General Search for Microwave Signals 

TECHNICAL CHARACTERISTICS: 

Frequency Range: 1200-2200 MHz 
3400-3900 MHz 

Intercept Antennas: 6' Parabolic 
2 pairs Conical Spirals 

Sensitivity: ·-110 dbrn less antenna gains as follows: 

1.2 GHz 
1. 7 GHz 
2.2 GHz 
3.65 GHz 

Time to Cover Area of Interest: 

17 db 
20 db 
23 db 
27 db 

22 days (lowest frequency 
of interest) 

77 days {highest freiquency 
of interest) 

Measurements: Frequency (accuracy+ 100 KHz in CW Bcmds, 
+ 500 KHz in Pulse Band) 

Sum and Difference Power (+ 3 db accuracy) 
Location<± 3 n.m. accuracy) 

ESTIMATED TOTAL MISSION COST: $13.9 Million 
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REPORTS: 

TYPE 

TEL 
TSR 

HIGHLIGHTS: 

TOTAL 
NUMBER 

16 
5 

BYE-18666-74 
APPENDIX 2 

NUMBER OF 
UNIQUE 

16 

A. Initial detection and confirmation ofl 
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TECHNICAL DETAILS ON CURRENT AND FUTURE P-989 MISSIONS 

1. ($/E) This Appendix displays ·details-on the P-9£19 

missions on orbit after 31 March 1974 and those which have been 

approved and built for future launch. 

2. !{'.tf~ The reports section parallels the same section in 

Appendix 2. 

3. (S/E) The cost until mission termination is the 

support cost (on-orbit support and processing) for each mission. 

4. (U) The HIGHLIGHTS section describes significant 

intelligence already derived from the mission. 

5. (U) The ANTICIPATED CONTRIBUTIONS section describes 

what can be expected in the future if the mission is successful. 
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VEHICLE: 442 3 NAME : TOPHAT I MISSION: 7334 

LAUNCH DATE: 18 November 1970 

MISSION TERMINATION: Still operational 

PROJECTED TERMINATION: 30 June 1974 

OBJECTIVES: Map Russian 
environment.~------

TECHNICAL CHARACTERISTICS: 

Frequency Range: 450-1000 MHz 

communications 

Flight Time· in Main Beam: 3.8 sec at 1000 MHz 
26.8 sec at 450 MHz 

Flight Time in 3 db Side lobe: 8.6 sec at 1000 MHz 
65.0 sec at 450 MHz 

Intercept Antennas: 1 north pointing and 1 south 
point array. (An array consists of 
2 conical spirals, 40" apart) 

Receivers: 2 dual channels 
1 main beam 

Measurements: Frequency(~ 100 KHz accuracy) 

Location: 7.5 nm average 

Sensitivity: -95 dbm 

ESTIMATED TOTAL MISSION COST THRU 31 MARCH 1974: $18.9 Million 
(Estimated additional cost through mission termination: 

$.445 Million) 
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REPORTS: 

TYPE 

TEL 
TSR 
RUK 

HIGHLIGHTS: 

TOTAL 
NUMBER 

33 
14 

2 

NUMBER OF 
UNIQUE 

A. Determination of RF and transmitting direction of 

ever~~---~lstation. 

B. 

c. Initial intercepts of 35% o 
____ _':=-~~~~~~~~~~_e:---~ 

D. Detectlon of 90% ofl 

E. 

F. 

G. Identification and location of half of the Soviet 

ANTICIPATED CONTRIBUTION: 

A. Continued mapping of 
~----------------~ 

B. Continued locati.on and identification of Soviet • 
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USIB Guidance, Tab B, lists search and identification of 

COMINT signals from the USSR as priority lj. 
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VEHICLE: 4424 NAME : MABEL! MISSION: 7339 

LAUNCH DATE: 20 January 1972 

MISSION TERMINATION: Still Operational 

PROJECTED TERMINATION: 31 December 1974 

OBJECTIVES: Perform precision powe'r and polarization 
measurements on Soviet ABM radars. 

TECHNICAL CHARACTERISTICS: 

F:requency Range: 151-165 MHz 
387-426 MHz 
861.-964.2 MHz 
1500-2500 MHz 

Intercept Antennas: 4 pairs of contrawound spirals (each 
pair consisting of 1 RHCP and 1 LHCP) 

Pre-Detection Recording 

Receivers: 4 dual channel receivers to cover the four 
bands. 

Sensitivity: Band 1: -57 dbm 
Band 2: -57 dbm 
Band 3: -76 dbm 
Band 4: -61 dbm 
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Measurements: Power (accuracy+ l·cilb) 
Frequency (+ 100-KHz accuracy in band!; 

1=3, 500 KHz step increment 
in band 4) 

Polarization <i 12 degrees accuracy) 

ESTIMATED TOTAL MISSION COST THRU 31 MARCH 1974: $16.4 Million 
(Estimated additional cost thru mission termination: 
$1.8 Million) 

REPORTS: 

TYPE 

ELT 
ELO 

H;IGHLIGHTS: 

A. Discovery,i; 

B. Definition 

c. Refinement 

D. Definition 

E. Discovery 

F. Defin-i tion 

TOTAL 
NUMBER 

43 
2 

NUMBER OF 
UNIQUE 

41 
1 

of polarization diversity of TRY ADD. 

of TOP ROOST ERP and polarization. 
; 

of TOP ROOST beam structure and scan 

of DOG HOUSE ERP and polarization. 

of multiple main beams of DOG HOUSE. 

of DOG HOUSE vertical beam structure. 
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G. Discovery of multiple RF dwells on DOG HOUSE. 

H. Definition of ERP and polarization of HEN HOUSE II. 

I. Definition of azimuthal and elevation beam structures 

of HEN H<;)USE II. 

J. Definition of track and scan procedures of.HEN HOUSE II. 

K. Early interc~pts of Chekov ABM radar. 

L. Calculation of scanning equations for TOP ROOST, 

DOG HOUSE, HEN HOUSE I and HEN HOUSE II. 

ANTICIPATED CONTRIBUTIONS: 

A. Power profiles modeled for all target emitters except 

BIG SCREEN and TRY ADD. 

B. 

C . 

. D. 

E. 

Sufficient main beam intercepts are currently available 

to complete these tasks. (These contributions will satisfy 

USIB Guidance, Tab D, Priority 1 for the target emitters.) 
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VEHICLE: 4425 NAME : :. URSALA I MISSION: 7338 

LAUNCH DATE: 7 July 1972 

MISSION TERMINATION: Still Operational 

PROJECTED TERMIN~TION: June 1975 

OBJECTIVES: ;!!:OB support and gene:n::al search 

TECHNICAL CHARACTERISTICS: · 

Frequency Range: 2-1.2 GHz 

Intercept Antennas: 6' Parabolic 

Gain: 24 db at 
29 db at 
32 ab at 
35 db at 

3' Parabolic 

2 GHz 
4 GHz 
6 GHz 
a GHz 

Gain: 27.6 at 8 GHz 
28.5 db at 10 GHz 
27.3 db at 12 GHz 

4 conica.l spirals (for inhibit) 

Instantaneous Bandwidth: 2 GHz 

Pulse System: 

Sensitivity: -69 dbm plus antenna gain 
Dynamic Rang,e: 40 db 
Single P.ulse Frequency: Resolution 31.25 MHz 

Accuracy±. 18.6 MHz 

"Fei., Secret _ 
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Pulse Width: Range: .1 to 100 usec 
Accuracy: larger of .1 usec or 10% PW 

Pulse Time of Arrival: + 1 usec 
Power: + 3 db 

cw System: 

RF Accuracy: + 15 MHz 
2 GHz Band swept every 3.33 msec. 

Geopositioning Accuracy: 1 degree system (see Appendix 4) 

ESTIMATED TOTAL MISSION COST THRU 31 MARCH 1974: $14.8 Million 
(gstirnated additional cost through mission termination: 
$3.2 Million) 

REPORTS: 

TOTAL · NUMBER OF 
TYPE NUMBER UNIQUE 

ELT 15 3 
ELO 31 18 

2 
1 

MEJ 1 -
MTEL 1 
TSR 4 

l 
'Tl TCR (M) 1,336 

TCR (F) 2,904 
EOB 213,762 
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M. Major contributor to EOB ·update.·· (In some areas, 

e.g., Southeast Asia, provided nearly all of EOB update.) 
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A. Continue role as major input to EOB update and 

Operational ELINT requirements (Operational ELINT Plan, Collection 

Processing Task A.) 

B. Continue to be the only ELINT collector :which can 

routinely provide processed Time Critical Requirement (TCR) 

data to NSA within six hours of intercept. (USIB Guidance, 

Tab D, Priorities 4 and 5~) 

C. Continued capability for COMINT collection and 

D. Can search for new and unusual ELINT signals. (USIB 

~uidance, Tab D, Priority 3.) 
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VEHICLE: 4426 NAME : URSALA I I 

LAUNCH DATE: 10 November 1973 

MISSION TERMINATION: Still Operational 

PROJECTED-TERMINATION: November 1976 

OBJECTIVES: EOB Support and General Search 

TECHNICAL CHARACTERISTICS: Same as URSALA I 

BYE-18666-74 
APPENDIX 3 

MISSION: 7342 

ESTIMATED TOTAL MISSION COST THRU 31 MARCH 1974: $11.8 Million 
(Estimated additional cost thru mission termination: 
C$f7.t;:f'ir.-iMillion) 

REPORTS: 

- TYPE 

ELT 
ELO 
TCR (M) 
TCR (F) 
EOB 

HIGHLIGHTS: 

TOTAL 
NUMBER 

1 
10 

887 
1,657 

69,698 
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E. Contributed 69,698 signals for EOB update. 

ANTICIPATED CONTRIBUTIONS: 

Same as URSALA I. 
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VEHICLE: 4428 NAME: TOPHAT II MISSION: 7340 

LAUNCH DATE: 10 April 1974 

MISSION TERMINATION: Still Operational 

OBJECTIVES: Map troposcatter communication links 

TECHNICAL CHARACTERISTICS: 

Frequency Range: 450-1000 MHz 

Intercept Antennas: 1 Nort.ll pointing array· 
1 South pointing array 
(an array consists of two conical 
spiral antennas mounted 40" apaJ:-t) 

Frequency Coverage: Accuracy: + 100 KHz 
Number of steps: 1024 
Step spacing: 545 KHz 
Step size: 750 KHz 

Dynamic Range: 40 db 

Sensitivity: -95 dbm (dual channel receiver) 
-108 dbm (fine tuned receiver)· 

ESTIMATED TOTAL MISSION COST: $14.0 Million 

HIGHLIGHTS: 

A. c=J intercepts. 

ANTICIPATED CONTRIBUTIONS: 

Same as TOPHAT I plus continued 

Guidance , Tab B·, Priority 5.) 

(USIB 
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VEHICLE: 4429 NAME : RAQUEL MISSION: 7341 

LAUNCH DATE: Proposed - Sep~ember 1974 

PROJECTED TERMINATION: September 1978 

OBJECTIVES: General Search and Technical Intelligence 

TECHNICAL CHARACTERISTICS: 

Frequency Range: 8-18 GHz 

Intercept Antennas: 2-, 3' Parabolic 
1 2' Parabolic 
4 Spiral 
2 Waveguide 
.1. ., ~j ~<f~',;'J~E:':~.: S}.~~:1 ·:. ·:·:1:: 

Location: 1.5 degree system (see Appendix 4) 

Pulse System: 

Frequency: Resolution 50 MHz 
Accuracy~~ 30 MHz 

Pulsewidth: Range: .1-12.7 usec 
Accuracy: + .1 usec (.1-2.4 usec) 

+ .2 usec (2.4-12.7 usec) 

Time of Arrival: + l usec 

Power: + 3 db 

Sensitivity: -7 4 dbm plus antenna gain of 25. 30r·:db 
in 4.8 GHz range and 35.40 db in 
8.18 GHz range. 

Dynamic Range:· 3 2 db 
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cw Search System: 

CW TI 

Frequency: Resolution: 30 MHz 
Accuracy: + 15 MHz 

Sensitivity: -97 dbm plus antenna gain 

Dynamic· Range: 40 db 

.Power: + 3 db 

system: 

Power: + 3 db 

Dynamic Range: 40 db 

Sensitivity: -97 dbm plus antenna gain 

Frequency: Resolution: 100 KHz 
Accuracy + 200 KHz 

Spectral Width: Resolution: 100 KHz 
Accuracy : + 200 KHz 

Pre-Detection: 750 KHz bandwidth 

ESTIMATED TOTAL MISSION COST: $24.5 Million 

ANTICIPATED CONTRIBUTIONS: 

A. Ca~able of making measurements with accuracy for 

weapon systems assessment. (UISB G'liidance, Tab D, Priorityll"i) 
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B. Capable of supporting EOB update and TCR exercis«~s. 

• (EOB update is Operational ELINT Plan, Collection/Processing 

• Task A.) 

C. on·ly mission capable of collecting and geoposi tioning 

in the entire 12-18 GHz frequency range. POPPY can only locate 

pulsed emitters in.the 14.5-15.1 and 15.95-16.07 GHz ranges. 

D. Only mission capable of meeting requirements for 

collecting low power emitters. {US!l'.B Guidance, Tab D, Priority 7.) 

E. Can search for and identify new telemetry and f oz·eign 

instrumentation signals. (USIB Guidance, Tab A, Priority 2.) 

F. Can search for and identify COMINT signa.ls. (USIB 

Guidance, Tab B, lists search and identification of COMINT 

signals from the USSR as Priority lj and those from the Mid.-East, 

South Asia, Southeast Asia, North Korea and Eastern Europe as 

Priority 3a.) 

G. Can search for new and unusual ELINT signals. (UStB 

Guidance, Tab D, Priority 3.) 
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VEHICLE: 4430 NAME: URSALA III 

LAUNCH DATE: Pr9posed - March 1975 

PROJECTED TERMINATION:. March 1979 

OBJECTIVES: EOB Support and General Search 

TECHNICAL CHARACTERISTICS: 

Frequency Range: 2-12 GHz 

Antennas: 6 I Parabolic 

Gain: 24 db at 2 GHz 
29 db at 4 GHz 
32 db at 6 GHz 
35 db at 8 GHz 

3' Parabolic 

Gain: 27.6 db at 8 GHz 
28.5 db at i0 GHz 
27.3 db at 12 GHz 

BYE-18666-74 
APPENDIX 3 

MISSION: 7343 

5 widebeam (to provide inhibit protection 
for the high-gain antennas) 

Pulse System: 

Dynamic Range: 40 db 

Sensitivity: -73. 5 dbm plus an_tenna gain 
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Single Pulse Frequency (coarse) : Resolution 3li:5 MHz 
Accuracy + 18.6 MHz 

Single Pulse Frequency (fine) : Resolution+ 2.1 MHz 
Accuracy .:.!:. 2. 5 MHz 

Pulse Width: Range: .1-100 usec 
Resolution: larger of+ .1 usec or 

10% PW 

Power: + 3 db 

Time of Arrival: + 1 usec 

cw System: 

Frequency: Resolution 8 MHz 
Accuracy.:.!:. 15 MHz 

Time of Measurement: + 1 usec 

ESTIMATED TOTAL MISSION COST: $25.9 Million 

ANTICIPATED CONTRIBUTIONS: 

Same as URSALA I . 
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VEHICLE: 4431 NAME : URSALA IV 

LAUNCH DATE: Proposed - March 1977 

PROJECTED TERMINATION: March 1981 
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MISSION: 7344 

OBJECTIVES: EOB Support and General Search 

TECHNICAL CHARACTERISTICS: Same as URSALA III 

ESTIMATED TOTAL M~SSION COST: $20.6 Million 

ANTICIPATED CONTRlBUTIONS: 

Same as URSALA I. 
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GEOPOSITIONING WITH SPINNING PENCIL BEAM ANTENNAS 

1. (S/E) One of the difficulties 'in talking about geo­

positioning with an URSALA-type system is that the geopositioning 

accuracy is ~ery much a function 0£ the off-track distance of the 

emitter. With systems, like URSALA, that geolocate by knowing 

when during a spin of the spacecraft the target emitter is 

illuminated by the intercept antenna, it is more convenient to 

describe geolocation accuracy in terms of an "X-degree" system. 

The origin of the term "X-degree" system requires some explanatio_nt 

if one knew the following quantities precisely, one could g·eo-

posi tion emitters exactly: 

A. Loeation of spacecraft in orbit 

B. Spin axis of the spacecraft 

c. Electrical boresight of the antenna 

D. Time that the electrical boresight breaks the 

earth-sky horizon 

E. Time that the electrical boresight of the antemia 

is pointed at the emitter 

-106-

SECRET EARPfJp 

------------'----- _____________ Te13 Seeret 

HANDLE VIA 

BYEMAN-TALENT-KEYHOLE-COMINT 
CONTROL SVSTEM!i JOINTLY 

Approved for Release: 2024/08/06 C05098573 



C05098573 
--------

C05043531 
Approved for Release: 2024/08/06 C05098573 

To19 SeeFOt 

BYE-18666-74 
APPENDIX 4 

F. Topography of the earth. 

2. (S/E) Since one cannot precisely know· any of those 

quantities, there exists an area on the earth's surface within 

which the emitter is located. If one lumps all of the error 

sources together and describes them in terms of a cone (vice a 

line) emanating from the spacecraft and intersecting the earth, 

one can quantify the magnitude of these combined errors by 

specifying the size of the cone; e.g., a 1 degree system is one 

for which you project a 1 degree half-angle cone from the 

spacecraft.- the area of the earth's surface intersected by that 

1 degree cone is the "error ellipse" within which the emitter 

is located. 

3. {S/E) Figure 10 graphically qisplays the relationship 

between geopositioning accuracy and off-track distance, for 

several "X-degree" systems. 
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1. (S/E) Figure-ii shows the spacecraft cost history for 

FV's 4410-4431. From this Figure four program hardware cost 

periods are apparent. These periods are: 

A. FV 4411 - 4413 

B. FV 4417 - 4422 

C. FV 4423 4428 

D. FV 4429 - 4431 

(FV 4410, although falling within the time frame of this study, 

resembles the earlier missions in the program rather than those 

in group A above.) Figure 12 shows the average spacecraft cost, 

the average spaceqraft weight, and average mission life for 

each of the four cost periods. 

2. (S/E) During the first cost. period (FV' s 4411-4413) 

several improvements were made over the earlier missions in the 

P-989 program. 
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FV 4410 MSN 7321 
(FACADE) 

FV 4411 MSN 7322/23 
( LAMPAN I/SAMPAN II) 

FV 4412 MSN 7324 
( TIVOLI I l 

FV 4413 MSN 7325 
(VAMPAN I) 

FV 4417 MSN 7328/29 
I l AMP AN II/ SAMPAN Ill ) 

FV 4418 MSN 7330 
(TIVOLI 11) 

FV 4419 MSN 7336 
I SAVANT 11) 

FV 4420 MSN 7326 / 27 
I TRIPOS Ill/ SOUSE A 11) 

FV 4421 MSN 7332/ 33 
I TRIPOS IV/ SOUSE A Ill) 

FV 4422 7335 
( TIVOLI I 

FV 4423 MSN 7334 
( TOPHAT I) 

FV 4424 MSN 7339 
(MABELI) 

FV 4425 MSN 7338 
( URSALA O) 

FV 4426 MSN 7342 
( URSALA 01) 

FV 4427 MSN 7337 
(ARROYO) 

·FV 4428 MSN 7340 · · 
·( TOPHAT II) 

FV 4429 MSN 7341 
(RAQUEL) 

FV 4430 l~SN 7343 
(URSALA Iii) 

FV 4431 MSN 7344 
(URSALA IV) 
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FV 4411- FV 4417- FV 4423-
FV 4413 FV 4422 f'V 4428 
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A. Prior to this period the spacecraft components 

were shipped to Vandenberg AFB and the spacecraft were assembled 

and tested there under a special launbh services contract. The 

cost of this contract did not show up as _a P~989 Program cost. 

During this period the assembly and test functions were transferred 

to LMSC, Sunnyvale, the program prime contractor, and costs of 

assembly and testing appeared as program costs. 

B. The program test plan was expanded during this 

period to include system level thermal vacuum testing as w.ell 

as other tests. Approximately 10,000 more man hours were expended 

in testing each vehicle. 

C~ These improvements added $1.3 Million to the 

average spacecraft cost and increased the average mission life 

from 9.5 months to 13 months. 

3. (S/E) During the second period (FV's 4417-4422) a 

major spacecraft change included adding a battery, adding a solar 

array and a redesign of the structure for increased payload 

weight and volume. These changes added about 27 pounds to the 
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average spacecraft weight, increased the average mission life 

from 13 to 20 months and added an average of $1.9 Million t.o 

spacecraft cost. 

4. (S/E) During the third cost period (FV's 4423-4428) 

dramatic changes in spacecraft design occurred. 

A. Introduction of integrated circuits made possible 

a vastly improved technological capability. 

B. In an effort to increase the mission life, a third 

·l MHz tape recorder replaced the second battery. Prior to this, 

mission life was limited by the life of the data storage subsystem. 

C. During this period it was necessary to convert to 

a new host program for piggyback rides. This necessitated the 

development of a new launcher system and modification of the 

basic spacecraft structure. 

D. Attitude and spin rate control syst~ms were added. 

E. The testing plan was again expanded to accomc1date 

the increased system complexity. 

F. These improvements added nearly 50 pounds to 
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average spacecraft weight, $4.5 Million to average cost and. 

11 months to average mission life. 

5. (S/E) The fourth cost period (FV's 4429 - 4431) again 

show.s significant changes in spacecraft design. 

A. The complexity of the RAQUEL TI payload caused 

a move to complementary metal oxide semiconductor (CMOS) 

technology in order to provide more capability in the same payload 

volume. 

B. The major spacecraft utility subsystems were 

upgraded to high reliability pieceparts. (The-catastrophic 

failures of ARROYO, just before this period 

resulted in pressure for more reliable spacecraft.) 

C. The spacecraft structure was redesigned to ,:tllow 

for redundancy in the utility subsystems. 

D. Again, the program test plan was expanded in an 

effort to ?btain higher reliability and because of the increased 

complexity of the spacecraft. 

E. These changes added nearly 200 pounds to spacecraft 

weight, $3.4 Million to spacecraft cost and 17 months to uxpected 
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average mission life. 

6. (S/E) The cost of processing the data from Program 989 

has also grown significantly over the years. Figure 13 displays 

that cost growth by fiscal year. The cost growth is attributable 

to several phenomena. 

A. The sharp peak in FY-7O was due to a major computer 

acquisition in C-Complex. 

B. The sharp rise in FY-72/73 marks the end of the 

STRAWMAN program which paid a large share of the overhead costs 

for funding·,the MADS program, and coincided with a m0re equitable 

division of the processing costs between the NRP and the APS 

programs. 

C. The processing of the data has become more complex 

(due to sophistication of the collectors) and at the same time 

more timely, while the volume of data is increasing. 

D. A greate+ share of the processing has been shifted 

where it shows up as increased contract costs. 

1. (S/E) What has this cost increase bought? The preceding 

-116-

SECRET MOP 

Teie SeeFet 

HANDLE VIA 
BYEMAN-TALENT-KEYHOLE·COMINT 

CONTROL SYSTEMS JOINTLY 

Approved for Release: 2024/08/06 C05098573 

25X1 



C05098573 
Approved for Release: 2024/08/06 C05098573 

. CO 5 0 4 3 5 31 - - - Ter, Seeret 

~ SECRET EARPOP 

BYE-18666-74 
APPENDIX 5 

paragraphs show that the program cost increases have brought about 

increases in spacecraft weight and operational life. The important 

point to consider is· the intelligence value of these increases. 

Essentially, the cost increase has allowed more data to be processed 

more accurately in less time. 

A. The capabilities of Program 989 and the requirements 

against which it is tasked are outlined in Section V. The 

capabilities of the program have been greatly improved from the 

early missions which could not locate, could not intercept main 

beams, could not perform fine grained measurements and could store 

a minimum amount of data. The program improvements incre,3.sed the 

capabilities to the point where now detailed technical intelligence 

requirements can now be satisfied, emitters can be located and data 

provided in a timely fashion. 

B. A major advancement has been the capability for 

converting data fr.om analog to digital form aboard the spacecraft. 

The·early missions collected, stored and transmitted back to the 

tracking stations only analog data. As a result, not as much data 

could be handled and the time required to get proces~ed data back 
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to NSA was too great to provide TCR support. Currently, 

measurements made aboard the spacecraft are sent back in digital 

form, allowing for more data to be processed faster. (Compare, 

for example the EOB and TCR results of FV 4421 with FV 4425 in 

Appendices 2 and 3.) 

c. The Quick Reaction Capability (QRC). of the :program 

has also improved as a result of the growth in capabilities. Ih 

the early years of the program, unanticipated SIGINT propiems were 

solved by designing, building and launching a new mission. This 

process consumed as much as 9 months. Since the missions which 

currently make up the program have such improved ca·pabili ties, 

an unanticipated. problem can typically be·;·solved by re-tasking 

an existing system. Thus, the time to respond to unanticipated 

problems has been reduced from the 9 months .it used to take to 

launch a new mission to the few hours it now takes to redirect 

tasking. 

8. (S/E) Interestingly, although spacecraft and processing 

costs have risen, the total program cost has remained almost 
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unchanged since 1968 (see Figure 14). Except for 1970 whEm 

$5 Million was spent on computer acquisition for c-.comple:c, the 

cost of the program has been about $3~ Mil~ion per year in 1974 

dollar equivalents. Although NSA costs have risen, NRP costs 

have decreased since 1968. This is due to two factors: 

A. Fewer new starts per year have been required. because 

of the longer on-orbit lives of current missions. 

B. NRP on-orbit support costs have decreased. 

9. (S/E). The 989 Program has grown considerably in 

capability, spacecraft weight and size and mission life. This 

growth has not been .reflected in the cost of the program. While 

certain parts of the program (individual spacecraft and processing) 

have risen in cost, the total program costs have risen only as a 

result of inflation. In 1974. dollar equivalents the program 

improvements have been made with no increase in cost. 
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