
I 

I 

: 1 
I 
I 
I 
I 
I 
I 
I 
I 

t... I,?__,, '-"4'✓ / • - \_ I -

Approved for Release: 2021/04/08 C05097 490 · :r ""'° tr' ~B;,rA~ SYSIEM Q~~,, zA~~i~2AG,5' i 

IF: 055-40094-2-1 
17 October 1969 

ELECTRO OPTICAL IMAGERY SYSTEM 

COLLECTION VEHICLE DESIGN STUDIES 

VOLUME I 

This Document Contains 
308 Pages. 

Copy No. 1 of 1 • --

□ 

SEGREr~~-----
~ ________ H_:_A~· N----'D=----L=E_V:_l:_A-'--=B_YEMAN SYSTEM ONLY 

Approved for Release: 2021/04/08 C0509749o------------



... ----

Approved for Release: 2021/04/08 C05097490 

2. 0 SYSTEM REQUIREMENT::; 

:l, 1. 0 MISSIOl'J REQUIRD-!E}.1TS 

2, 1.1. Program Description 

2.1.1.1 System Configuration 

" l.l U i ; l ~ frl j\ L,l W ► I;_ 

The System consists of three separate segments. 

(1) Collection Vehicle 
. . 

p~aced in a polar orbit, t~ perform 

an intelligence gathering mission. The payload portion of the 

collection vehicle consists of an optical section to gather and 

resolve the target image, a photosensor array to translate the 

· 2-i-

image light energy to electrical energy, processing equip.nent to pre-
,•!" 

sent the electrical energy in a format for transmission and a wideband 

data link to allow transfer.of this energy to the ground via a relay 

satellite. Delineation of the system requirements for this satellite 

is the p:rimary purpose c;f this document. 

(2) Relay Satellite 

One or more satellites placed in orbits and 

. . 

orbits to transfer data to and from 

the collection vehicles to a dedicated ground st?tion. The use of the 

relay satellites provides a two fold purpose: 

OJ::IGINAT 
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(a) ..Allows for continuous real time contact between the collection 

,rehicle and the ground station during payload operation. 

(b) .'h-mrides privacy of payload data tran;mission. A description 

m the requirements pl:1-ced on the relay satellite_ is given in 

.(3) Dedicated Ground Station 
. 

A g:rmmd station located near the whose purpose 

(a) Receive payload data from th~ re-lay satellfres. 

(b) Translate the payload electrical data into hard copy for -use by 

the Photo Interpretor. (Also provide a hard copy of the payload 

data in digital form to the Photo Interpretor, for later use.) 

(e) Receive tracking and housekeeping telemetry data from the 

Collection Vehicles (via the relays) and transmit commands to 

the Collection Vehicles. (Via the relays.) 

The Ground Station will include, one or more remote RF receiving 

points (located within 

processing area (located in 

micro~rnve links. 

and a central 

proper) connected by 

A oescriptio~ of the requirements placed on the ground station 

is given in _____ _ 

Pay~oad Data Storage 

There shall be no storage of payload data provided. for in the 

Collection Vehicle.· All payload data, shall be transmitted to 

t~e_ground (via.the relay satellite) in real time. Such. 
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t:ransmission shall be accomplished by a ".single hop", between 

Collector Vehicle, relay satellite and ground station. 

Payload Data Security 

There shall be n6 encryption or any other.form of security of 

payload data proviqed for in the Collection Vehicle. 

Quantity of Satellites 

The baseline quantity of satellites in orbit at any one pe~~od 

of time shali be: • 

1) Collection Vehicles -I 
. _ (2) Relay Satellites -

Although the baseline number of satellites is as given above, no 

design constraint shall be imposed by any subsystems of the 

Collection Vehicle on increasing the above quantities. 

progr~ gro;-1th may increase the above quantities . 

Mission Hodes 

Subsequent 

Baseline intelligence missions for the collection vehicle shall be 

1) Search/Surveillance - This mission requires large quantities of 

2-3 

recent world uide data. Where, 11recent 11 is interpreted to mean 

several days to a few weeks depending on target type and location. 

In the search mode, a systematic survey of a large geographic area 

is made, while in the surveillance mode, repetitive images of 

specific targets and target complexes are obtained to permit 

analysis and detect changes 
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·.:2) bvn·,....at:--,- /Warning - This mission requires access to a predefined 

_geo_graphical area, with system respo11se time held to less than a 

< •:fair .days . 

..It: is intended that th1 I System sha-11 ha.ve growth capability 
~---~ 

'"to -eventually allow the addition of Crises Management to the mission 

imseline. Crises Management is defined as a mission requiring access 

b ,::!_ few hours to an arbitrary target, anywhere in the world, with 

consistent resolution. 
. 

All of the missions described ab.ave shall· achieve complete global 

.coverage by the system and shall deliver a resolution of 2 -/3 feet 

.at: nadir. The area of primary interest shall be the Sino-Soviet Block, 

.hw:: access to all parts of the world, excluding the poles, shall be 

-possible. 

Fabrication and Test Cycle• 

The Collection Vehicle fabrication and test cycle shall .allow for a 

minimum amount of testing at the launch site and other remote locations. 

All sections of the CoEection Vehicle except the optical section shall 

' be fabricated and tested at the facility. The structure 

for the optical section shall be procured/fabricated at the 

facility and delivered to the optical subcontractor. Final 

fabrication and system testing of this section shall be accomplished 

at the optical facility and then it shall be shipped directly to a test 

facility at the, laun_ch site for integration into the remainder. of the 

Collection Vehicle: ·Testing at the site facility shall -~onsist of 

final alignment and minimal mission profile checks prior to transfer 

to the pad ancl final launch countdown. 
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.,. • 1. 2 Mission Parameters 

1_) Resolution - 2 feet e-" .. 1 
;...,__ 

2) Ground :E'ramc Size ·- 3 NM X 3 NM 

3) Average Target Area Size - 2.5 Nl1 X 2:5 NM 

4) Satellite Altitude - Collection Vehicle - 283 111 

• 

• ·!' 

5) Frame Time I 

6). Targets/Revolution - Maxir:1um ofOper: Collection Vehicle 

7) Target Revolution - Maximum of 6 per Collection Vehicle 

8) Maximum Target Rate - 3 targets per minute per Collection Vehicle 

' J 9) Targets/Daily - Maximum of □targets pe:r Collection Vehi. cle 

10) Launch Date - Early calendar year 1973 

.,.. 

SfeRU1 
~-----------~ 
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~ CDlleckion Vehicle shall be designed for au orbital life of 

'~~all :.be no limitati.on on. this orbital l~fe imposed by any subsystem 

311!111t':lll~ul:L .. :n£ normal ground test time. 

• -"":) .. 2.1..2 System Relic:lbi1!_1=.Y_~:!:_g_ure of }ierit (RFH)_ 

.:the £.oll.cction Vehicle shall have an RFH gi:7en by TablG,2,2. 1.2-1. 

T~bl~.:.~-1.2-1- Collection Vehicle RFN 

:Hission :i:,_~~th ,__R_Fl:_1_1 _ _, Confidence 1~Y.~L 

.95 

.88 

.6 

90% 

75% 

75% 

· --,.::""2."1.3 S~ysteo Reli2bilitv Figure of Nerit 

.The subsystem apportionment of the Collection v'e'.:icle RFH shall be as given 

in Tablc,2.2. l.3--L 

__ .=__,, 

SE6ftET1 
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_T_a_b_l_cl_._2_. _1_._3_-_l __ S_u_h_s \.._'_s _t e:m R F1·1 A 12_po r t i onm en t 

I I 

~ubsystem 90% Confi<l. L~vel 75% Ce,,.1f id. Level 75% Confid. Level --
Structure .999 .999 .999 

Environmental Control .999 .998 .997 

Separation .999 .999 .999 

Stabilization .99 .98 .90 

Orbit Adjust .9.99 .99 .92 

Electrical Power .999 .99 .97 
Distribution 

Qptics .999 .998 .99 

Sensor .999 .995 .99 

Processor .99 .98 .9 

:Backup Corrr:nand (1) .99 .98 • 96 

Command .999 .98 .94 

Relay Acquisition 2.nd .99 .98 .96 
Information Trans-
mission 

T ~lemetry, Tracking & .99 .98 .·94 
Cmd Conrnunica tion (2) ' 

l-~onitor & Alarm S /S (1) ·• 99 .98 .96 

(1) KOTE: RD-1 1 s for these subsystems arc not in line with the other Collect ion 
Vehicle subsystems. 

(2) NOTE:. Does net include diagI1ostic telemet~y .. not in line ·with the other 
. Collection Vehic1e subsystems. RF?-1 fo:::- this service shall be 
.95, .9 an<l .5 respectively. 
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~.2.1.4 Design Regu~·.rer.ients 

1. No single piece part or harness wire failure shall cause mission 

catastrophic failure. 

2. Flight proven or already qualified hardware shall be utilized whenever 

possible. Where an already existing piece of hardware can perform the 

mission function, new design approaches shall not be used. 

3. · Protected functions (e.g; enabled) shall be provided to service all 

irreversible vehicle functions. 

4. Electrical control of Electro Explosive Devices (EED'S) shall be provided-
,..... ' 

by redundant and isolated circuits. 

5. Each pyre-activated device shall be operated by redundant EED'S or dual 

bridge-wire EED 'S. 

6. All piece parts utilized in the components of the Collection Vehicle, 

shalJ. have sufficient "burE-in" time to have passed thrc...igh the infant 

mortality peri:Jd prior to installation in the device. All such piece 

pa-r:ts shall h.:i.ve lot traceability, from initial co.istruction to component 

installation. 
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-7. All piece parts utilized in the components of the Collection Vehicle shall 

/ 
be on the approved parts list, prior to its 

incorporation c,n to manufacturing drawings. 

8. All electrical piece parts shall be derated by 50% in power dissipation. 

9. All components shall have "green" line and "red" line limits established 

for their usage. That is, each component shall h~ve a minimum and maximum 
• 

operating time established for. usage prior to launch. 

;l .. 2.1.5 Failure :t-fodes 

Each subsystem of the Collection Vehicle shall undergo a failure modes analysis 

to identify each possible single failure mode and the alternate path of 

op<:ration. This analysis shall be documented in each subsystem specification. 

tfuere alternafe paths degrade mission performance, such degradation shall be 

analysed and the mission impact identified. 

All reliability prediction analysis shall be performed in accordance with 

TRA-873-74. 
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