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SECRET COST/SCHEDULE
OPTION
[
b %
18 Mo
2 N
24Mo X
i
3
18-24Mo  *7
s S
Jul Sep  Nov Jan Mar  May Jul Sep Nov Jan Mar May
5/70 /70 3/71 5/71 /7t 5/72
 J¢-APPROVAL © FY-71 FY-72  TOTAL
} OPT. 1 (18 MO) | $8451.4 | $8512.0 | $16,963.4
-LAUNCH | | OPT. 2 (24 MO) | $8477.6% $8601.0 | $17,078.6
X ! | OPT. 3 (18 MO) | $8811.6'| $8512.0 | $17,323.6
- @-DECISION | | OPT. 3 (24 MO) | $8611.6 | $8601.0 | $17,212.6
[ R . . . _ _
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.

Total RF Bands received by{::::::::::

(31 Jan to 31 Dec 1968). . .16,707 RF Bands

Average RF Coverage/Band = 15,053 MHZ/44 Bands . . « « « « o« o « & 342 MHz/Band

Total Collection Hours = # RF Bands X 15 min/Band. . . . . . . . . 4,176 Hours

Average MHz X Hours of Coverage (1968)

. 1.43.X 106 MHZ-~-Hrs

: 2
Area of Instantaneous Collection = (1700) X 3.14 . . . . 9 X 106 Sqg.Mi.

TOTAL COVERAGE - RF X AREA X TIME

Note: This is on an average tas
one ground station of the

1.42 x 10% x 9 x 10° =

2

12.8 X 10l MHz-Hrs Sg Mi for 1968

king of 47.6% of the capability and covers
::::]POPPY ground stations in use in 1968.
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COST SUMMARY FOR MISSION 7107

OPTION # SOURCE  FY-71 FY-72

#1 18 Mo. SAFSP = $1,300.0K $3,000.0K*
NRL 8,451.4 8,512.0

TOTALS -$9,;7514K $11,512.0 K*

#2 24 Mo. SAFSP =  $700.0K $5,600.0K
NRL 8,477.6  8,601.0

Total  $9,177.6K $14,201.0 K

#3 18 Mo. SAFSP = $1,300.0K $3,000.0K*
NRL 8,811.6 §,512.0

Total $10 111, 6K$11,512.0K*

#3 24 Mo. SAFSP = $1,300.0K $5,600.0K
| ~ NRL 8,611.6 8,601.0

Total $ 9,911.6K$14,201,0K

NOTE * Add $2,000K if Program 846 is
canceled in CY-71 |

HA
TRQL SY sp EM N/

. Approved for Release: 2024/06/11 C05025527




LUoUZ002/

J
‘ Approved for Release: 2024/06/11 C05025527

OUTLINE OF MSG TO NRO RELATIVE TO QRC CONCEPT FOR MISSION 7107.

I BACKGROUND;

May concept (S&8D concept) formulated 12 months ago and now with the
experience of recent loss of two of the spacecraft of Mission 7106, it
is essential that consideration be given to (1) exercising reasonable
care in the opefational use of the remaining spacecraft to minimize the
danger of their premature loss, and (2) modification of the recent NRO
recently approved concept for Mission 7107 so that the schedule can be
accelerated. This latter concern is critical since the spacecraft of
7105 will be three years old in May 1970 and in a situation where 7106
spacecraft are severely handicapped by loss of two spacecraft and kkz
loss of a considerable portion of the cooperative type operational
capability for geo-positioning emitters. The Mission 7107 Study Group
conwienned by NRO staff_member[:::::::::::]have met on three ocassions
since early Feb and in climate of kk® outstanding constructive innovation

the following concepts have evolved.

II: Quick Reaction Concept for Mission 7107 (QRC-7107)

Orbital aspects reméin the same as would be desired for the Standard
concept for Mission 7107 (STD-7107), i.e. 500 n.mi circular orbit at an
inclination of 70° launched by a Thorad Agena from PMR. 4 primary Birds.

Spacecraft Characteristics:

Structure to be similar to those used for Mission 7106 and 7105
befor that...the 27" diameter, 1l2-sided multiface with estimated weight
of about 185 1lbs per spacecraft. Structure to be used has been thoroughly
documented in Flight so a minimum 66 design problems are anticipated, and
a maximum of available spare parts and fixtures are avallable to further

accelerate the prdduction schedule.

GGS femxarsd System Three axis Gravity Gradiert with Boom and Reaction
wheel for Stabili-ation is proposed since it represents the best system
thus far obtained in the POPBY Program for @&ttitude control...complete
with Attitude monitor system and memory so instantaneous spacecraft-
attitude can be resolved after the data is taken. Design goals will be

g&%eggéggﬁoﬁglp§8¥é9§ig%g of up-Down and Fore-Aft attitudes of the space-

craft. Reaction Wheel and Rod type third-axis systems are pro e
Narndde\'ia Q@“E AT
| Cantea) § Lycte ™
TeSesma] ol
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ELINT COLLECTION COVERAGE PROPOSED FOR QRC-7107 concept.

v e
BAND # 7107A & 7107B s 7107C & 7107D
1 154 ?b 165 MHZ/// 200 /to 350 MHz
2 165// 200/ 350 450
3 550, 815 ,/// 455 550
4 %ysﬂ 970/ 815 970 xwxs
5 970 1400 /’ 970 1205
6 //140®/ 18dg/ . |
7 // 1896 2}b@ 1800 2100 re*s
8 2100 2580 2100 2580 [/ +s*»
9 2580 ///2680 4850 5250
10 /26807 - /2800 A 5250 5850
11 [ 2800 / 2930 6400 6725, *xsr
12 2930/ 6720 /7900
13 3bg6 - 7900,/ 8600
14 3300 8600. /9100
15 ?éoo 9gééf 93f£L3¥ .
16 4050 9340 9400 “_ ‘
17 5850 Y 9400 9600

18 14. - h

9600”7 10800

NOTE **** Denotes Commonality of coverage among all four Spacecraft.
Band #1 in 7107A & B not included due to space and antenna limitatione
#_- 2 in 7lo7c & D " 1" 12l " 17" " " 11
Band # 5 in 7107C & D to have high sensitivity relative to #% of A & B

SLX to be available in every band of all Spacecraft.

All Spacecraft to have Three (3) Data Link Transmitters and each Tranémitter
to utiligze a Pulse Width Coding of 80,120, 160, and 200 tsec duration(WX,Y,Z)

=
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+ The operational philosophy for POPPY has for years provided far more

operational.. capability and versatility than have been capitalized on
during their lifetime. It is better that the spacecraft have more
features than needed rather than the limiting case where features are
needed that were not built into bhe spacecraft. Still it is a good
idea to keep the design features well oriented toward the needs of the
community, particularily in a QRC development cycle.

Polarization measurement capability to be of the greatest usefulness
requires the sigrial to. be (1) Locatable, (2) relative difference between
signalslggg%son two orthogenal linear polarized collection antennas be
made on a pulse by pulse basis. Orthogonal antennas which are linear
polarized can be provided in several portions of the spectrum on each
spacecraft. However the frequency bands aboe 1800 MHz provide the only
practigwal potential sue to the limited space for the vertical polarized

collection mcnopole mounting.pmziXmxs

Hardle G BiEran
Contma( systeyn onlﬁ
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 FACTORS IMPACTING ON PREVIOUS
NRL BUDGET SUBMISSION FOR FY-71

1. INFLATION @ 9%
"Further Unanticipated
Development items.
Additional Redundancy.
4., DELAYS in Vehicle and
Concept Approval. :

W

1276520502
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—&@%@&ﬁ-— ~
~ MISSION 7107 COSTS (SAFSP)
OPTION FY-71  FY-72  TOTALS
# 1 T-A 0.5 . 0.2 0.7
(18 Mo)P.V. 0.8 0.3 1.1
Nov 71 Launch 0.0 - 2.5% 2.5%
TOTALS 1.3 3.0 - '$4.3 M*
#2 0 T-A 0.4 - 0.3 0.7
(24 Mo)R.V. 0.3 0.8 1.1
May 72 Launch 0.0 4.5 4.5
. TOTALS 0.7 5.6 $6.3 M
#3  T-A 0.5 0.2 0.7
(18 Mo)P.V. 0.8 0.3 1.1
‘Nov 71 Launch 0.0 -~ 2.5*% 2.5*
| TOTALS 1.3 3.0% $4.3 M*
#3 T-A 0.5 0.5 1.0
(24 Mo)P.V. 0.8 0.6 1.4
May 72 Launch 0.0 -~ 4.5 4.5
TOTALS 1.3 - 5.6 $6.9 M
~ * Add $2.0M if Program 846 canceled CY71
"NOTE- Based on approval by'l May 1970
o Norole Ui
%V§Q£A&% IBuémnA%DﬂW<&mM%t

/&dﬂg
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COMPARISON OF CONGEPTS FOR‘MISSION 7107

ACCELERATED |

1. 18 Months SCHEDULE

2. FOUR PRIME  SPACECRAFT
ONE'R & D o o
250 lbs. . ~ Weight
Multiface Shape

3. As 7106 GRAVITY GRADIENT

STABILIZATION

4, Improvéd 7106 - - Command
System

. ;‘99 ;3;@ @74&51'_/.

~ APPROVED °

30 Months

FOUR PRIME
ONE R & D
365 lbs,

~ Cylindrical

As 7106

StorédACommand

L25G92050D
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I. HISTORICAL SUMMARY: .

' Briefly, the basic concept of POPPY was first concieved at NRL'by.R.D. MAYO

_iﬂ the fall of 1958 and was born on JUNE 22, 1960 and still continues as a

broad band emni-directional main-beam fadar intercept system, transponding data
directly to multiple collection ground stations around the Sino-Soviet Bloc, '
There were three successful launches and operations prior to the forﬁationvof
the Nationel Reeonnaissance Office and there have been five successful launches
since., The program is multiple agency, multiple service and is organized as

is shown on Figure 1. The NRO program budget to NRL is approximately $6M to $8M£
per year for all technical phases, such as‘building and maintaining the satellites,

i

the.gfound stations, technical studieé, etc. The operations costs of NSG and

data processing costs of NSA are budgetted under the CCP and the booster costs

are borne directly under the NRO. The satellites fly in a circular 500 NM 5

orbit with a 70o inclination, and the ground stations are located as shown i

in the .PLy? ¥4 . : '
. ’ : . !
"Radar intercept history --- POPPY has documented proof of intercepting almost

every type of radar signal from the hugh ABM radars down; to the SAM radars

and even to the little airborne tail warning radar like the(ﬁ \

A complete list of radar

intercepts is given in Figure 2, The collection is basically designed around
"Magnitron Families" and the sensitivities and bandwidths are established to

optimize full main-beam collection capability, realizable processing densities

3J
c.pt\l” -

and the avoidance of interference such as T, V)/POPPY does not collect against

IFF Systems, communications systems, etc. The spectrum coverage of. current

u@mdﬁe V@@V e¥) @ﬂ)

RN G IR B - v
: .
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Missions 7105 and 7106 are given in Figures 3 and k4.

II. GROWTH OF THE PROCESSING:

|
l. The early hlStOrlC processing started as a jolnt NSA/NRL effort. In the i
early missions each and every pulse and scan was identified and associated to i
an emitter. This was done at either NRL or NSA} This early analysis consistgd:
entirely of searching for and identifying unknown radars. Most of the routine |
Farly Warning; Height Finders‘and other common radar were first heard in space

by POPPY. ‘ '

1.'- Starting in 1964 the overseas ground‘stationé were equipped by NRL with

Quélity Control. and Limited manual ahalysis facilities. POPPY's direct trans-
ponding and field station capability for recognition of signals of interest ‘
(801) providéd short response time in recognizing and alerting the intelligence%

!
community to these important national signals. 'The first space borne intercepts

of the Soviet ABM system such as ‘

Lirs I o
[:::::::::::]as well as many other high interest signals yeddd were all?recognlzed

by these manual analysis facilities.
The alert aspects of this capability have been able to provide a very quick

"tip Off" on ABM activity. For example, when operating under the DEFSMAC ALERT

. system, in Oct 1968, the following responses to the Nations ‘Highest priority

ABM signals were provided Figure - . These and other alerts have been provided

when requested,

(These times could be improved even

more as there were some very poor arrangements at the station for these alerts,

|

| omd 0 \foo BlEMAn

] |
Qs Corrpl pystm
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‘1. The first techniques used in POPFY were the changes in scan rate due to.
~result of this was observing the.buildup of the[:::::::::]and other similar

1
. . ‘ . . |
such as having the communications. facility in another building, etc. . }

IIT. LOCATIONS TECHNIQUES:
the relative movement of the radar and the spacecraft. The most significant
radar along the Chinese-Tibet border prior to the invasion and take over of

2. The first ecapability for precise locations came from Dr. Dick GAVIN of the

President's Scientific Advisory Committee in a recommendation to NSA to use the:

overlapping bands of two satellites T103A and 7103B as an "Inverse LORAN" ‘ )
hyperbolic location system. This was first tested in May 1964 using data |

collected from the NRL field station at Hyblevalley, Virginia ona |

radar in Cuba and is now the technique used to locate almost all radar received i

by POPPY. NSA has continued this technique to today, locating circularly

scanning, stable PRI radar such as AAJ ;

, NS A ;
radars. TheTcomputer processing is a batch processing concept which used an '

IBM-TO94 until 1967 and since that time has used a CDC twin 6L00 and a CDC 6600
configuration with each of the three big central processors surrounded by

12 smaller satellite computers. This operation is supported by a large staff

of professional programmers and engineers.

IV, OVERSEAS PROCESSING:

1. In 1965, L. HAMMARSTROM working at NRL conceived that a small computer
supported by enlisted personnel might be able to also perform locations to

further enhance the Quick response aspects of the field analysis. In the fall

! . 0o
e e 2 ey am e R
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- went forth to the highest officials who were studying the problem with a two-

PR .

(Approved for Release: 2024/06/11 C05025527,

of 1965 NRL set up in|

proce

a simple system of counters and [

(2]
. printers andl data .preesews to the p01nt up to%runnlngﬂthe final

‘ This dats wasThen )
location solution 'weme sent back via teletype, to NSA. NSA then ran a solution ‘

on this and the results were published'within 24 hours showing the first possibii-

ities 'of the quick response time of the field processing. Work continued at
: - | , | i
NRL until 1966 when the PSAC declared the unknowns of the Soviet ABM system as

the Nations highest intelligence priority and demanded that all the ELINT ;
There cums 2
systems be considered for defining the Soviet ABM systems. nrtremendous amount :

/( Pt f_a 122N R

of activity and recommendations were made by all aspects of the g@vernment.

H. O, LORENZEN, the Technical Director of the POPPY Program since the inception,

i
t

- pronged recommendation for POPPY's spacecraft and ground station enhancement

to try to solve this national crisis. This proposal was to augment the POPPY
7105 spacecraft (which was due to be launched ir about U months) with a| |

| [tocation capability in all the possible ABM bands as then defined and to
provide the overseas ground stations with a quick reaction location system. j
After intensive debate tﬁis proposal was approved for immediate action, as well
as later proposals including systems such as #711. The POPPY's highly successful
recognition and definition of the Soviet ABM System from this is histery. A
brief POPPY ABM summary is shown in Figure . The initial SEL-810A Computer
used was deployed in a period of 4 months in 1967, wes‘ a delicate system which
initially handicapped by being a mini computer. (See various articles on the
(a(((v‘f-mclv

challenge of programming mini computers) The initial objectives were'me.however,

and a summary briefing on the results was presented to the Dlrector NRO and staff.

Approved for Release: 2024/06/11 C05025527
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A few of these initial locations were % rate near the SA-5 site at

Kostroma and the SA-1 located at‘Kapuétin Yar. In the ensuing years

the soft ware was developed both by NRL and at the overseas field site under a
. ISrow. Jeva(afz’c( To. the Peint where //\«’ J2RRby progr i
very capable LT R, POTTS., The system” using only enlisted talent”now can

locate and process any type of complex radar and is only limited by processing

depth in the quantity output.

L For one station alone %he !

current weekly average number of locations is about 50. This number varieé i

-according to the type of radars. For example, between 150-200 can be

located in a week, while only 15-20 compiex unknowns can be located in a week.

The total list of all

t

radars which have been located by‘ is listed on Chart # 2. .

\”/, NS d1

Almost all radars*are intercepted (not IFF or similar systesm) and can be !

located. In terms of Weapons Systems the outsténding role against the ABM systém

in detecting, locating and alerting the intelligence community is well known.

The

success against the Soviet War Ships ds again, well known and several plots are

. shown on Chart #_3¥4y which illustrate the tactical tracking capability. The

locations of early warning radar have been coveréd in many

reports. A few of these radar are listed to show the broad spectrum coverage...

j =

[:::::::::}The surface-to-air systems are listed in Figure =3 o

There is a demenstrated capability against all of the above radarsand
“/or-'r

vamile the bulk of these radar do not need to be located within. a$time period

: Qil AN A\\
; .;i}{ar/ ‘\JQ/\J/\~”/
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of"hours and those which have stable characteristics (circular scan and steady ';L
: whish This propeal wddressec i
PRF) can be located by NSA. The severe Naticnal problem®comes when those high e
- |
priority emitters field processing requests are compared against the processing f
B : ,
capability of the almost "Desk Top" SEL-810A computer which, as previously | ;
‘: mentioned, has a current average.capability of 50 locations per week. The E ' ;
! . ’ T )
: following is the list of the processing priorities teasked on as of :
! I '
; - 13 April 1970: ;
i . )
‘ © ¥ "1.  UNIDENTIFIED SIGNALS. ;
! '
i
L ; ] !
z SR
! , | l e
. ' -
! ' i
1 [P ook
. g [l S
| L i
: | i
| } ' i li-
| SR .
i 1 i l ! :
1 i :
o |
| |
i {
|
. In one week's collection any one of the priority signals listed with an * asterisk
B can almost overload the total capability for the SEL-810A. This is without
; processing any of the other radar which are listed on the previcus charts. TFor ;
The Metiewal Tosking message which estsbtiihed These new prisritics wlso ¢ omimon Tad
; X
‘ oA /A, L IC A o % adeonnats DenresScivma ramald il Tv 20F Flw el [+ 9y J-"OMS é ‘
b \ i
i A ‘ 1 f
|

B (v g o v

H !
v \
et ) LA ————— ey
' E*H 3

Approved for Release: 2024/06/11 C05025527



C05025527 _
. ‘Apprgl‘/e

Bhwiratians. Over the last 2 monts very few of the hundreds of priority 9, 10,

11, and 12 radar have been located; again due to the small computer limitations.

.

Remember again'we are only concerned with the highest priority national require-
ments which are not being met. Of the estimated 5 to 10 thousand Sino Soviet ' {.
radar which POPPY collects per week, it is only a small percentage which fall. i
into this highest priority category. © Ther o4 7,2 high M a 'f‘.'a;;vaé /@ ﬁr.m' 7 which
show (d be Lield processed duwe te 1 he 155/l @ond Tip-o 5 pole Tre Ship Whee (

Qther aspects,are that due to the NSA limitation in making A to D conversions
! Fidors ot Fhe mtiife rw:‘.} of the tetal dield Procesting Pr.oglers

on the analog tapes from the analog stations, the tasking can not be such that

any more than four of the eight possible collection-bands can be tasked at one

time. This restricts the overall collection by the spacecraft to less than

i

|

|

I ; '

! l 50% of its capability and more seriously limits the RF band combination in
| :

|

|

looking for different radar working in cooperation. The analog ground stations

S ' ’ 4\ is currently analog, but funding has been approved

and the comﬁuter syst?m will be installed within a few months.

i

|

l i ; To be able to process all of the high priority signals received in a : !
‘ week, about six to ten times the present SEL-810A basic computer power is -

I

Size '
needed. There exists many computers in the medium*computer category which have !

more than that processing capability over the existing computer. A few of |

% these are the Sigma 5, the 360-Lk, Sxftem 86, etc. After studying all of the ;
factors and reviewing tests on the'di%ferent medium scale computers, the POPPY .
Program is pleased to come forth with a specific proposal to enhance the POPPY

i field processing to meet the National high p};ority field processing requirements

{ for SAM's, Sea Surveillance, ABM, etc.

‘.g ’ ‘ .’  The specific recommendation is aﬁ SEL-Sysfem 86. The technicai details on

N PRI BHoand & Via BYemaD
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P the facts behind this specific selection are quite involved. The sirowgesd Vo

. » h | l
weight was attached to the Input/Output design due to the véry Aﬂ7{ Tl S

' o ' i

g data rates on this system where over one millien pulses may be collected in a !
l .

period of about 15 minutes. The overall improvement over the existing computer

system are tabulated below: ;

: ‘ |

CHARACTERISTIC EXISTING SYSTEM . SEL SYSTEM 86 Improvement '

Word Size 16 Dbits 32 bit 2 X |

: [

v . ' , !

. : Cycle Time 1.86/usec" . 0.6 [usec 3X ;

4o Input/Output : ~ - (-

ks | Structure seeoso.ss 250,000 Words/sec 1.6 million words/sec 2X !

. | ’ . _ _ i
. ! ! Memory Access ' Cycle stealing Without cycle 1.5 X ﬁ
b ; oo stealing ‘ i
i ! ) . o

I | Instructions limited powerful 1.5 X [

. ! ‘ ' ’ 5

A 1 Memory 16K not directly 6LK all direct 2 X
;l‘ : ‘ accessable N access . ]
h | ' . o
%} s ;‘ ' The initial improvement ib processing power is from 30 to 4O times that .j{.
S : _ P
“-’ 1! which exists today. This will more than handle today's priority list and will l
1o : 0
!b: allow other radar of high interest particularily in times of crisis to be :

Sy i

BT processed, such as the SAM systems, ,
[ ' !
W' , | radar, etc. This is a very significant step to having the processing power !
| ‘ N - | - '3
» available to meet the National needs <din time of, crisis. The intent of this system !
| ‘ - . - :
!E ' is not to process all emitters which is NSA's responsibility, but rather to process .
i . . v e
L \ . o . |
" E that high priority 10 to 15% which must be done within minutes or hours,benause '
‘ 1,; ; . ,-u.....‘u..l.v.....nu.m\......d..—,nlmn -

.‘; " T mea
'h. . . . e e ! 4 taeciille: g tm-"-:t"'.w-n—‘.:‘ -

. ' . ‘ ' |
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The specific plan is to buy two computers immediately, fhe first a

[ .....“_-‘....._..-L..._

domesticcomputer system to be used to coﬁ?ert the software and to support’

the overseas systems and the second system for deployment to the most severely

“

b \ .
- \ limited stationtﬁ AW' The SEL 810-A Computer in{::::::::::

would then be shipped to[:: 41which currently

only has an analog capability.

The cost of this proposal is as follows:

' . 2 Computer .Systems . « « o o o o « o « o o « o o + » $1,200 K -
80 K

Spares + o ¢ s o o o e o - o o o o o e o .
' 3 Installation and deploymenﬂ:_::—::_:}o o o o e e o 65 K
. 65 K
L . - : 120 K

Changing Software . « ¢« ¢ v s o 5 5 o o o s o0 o
Digitizing system . o « ¢ o o o o o o o s o o o 110 K
Magnetic Tape Buffer . o o o o o o « o o o s« s o o 30 K

; INITIAL COST FOR NEW COMPUTER IN 1,670 K
'j;l - fi 7 (Jan 1971) The second phase would be to up-grade the computer in the site in
|

U ! . the[:::::::::::::::i:]to a new computer system and to deploy the present .
SEL 810-A to the siteat | S ;

: COST FOR THIS ADDITION AND EXCHANGE OF COMPUTER

1 Computer SYStem o o o v o o o o o o s o o o « o $600 K

|
l .
| ' Spares .« o + ¢« o o o o 5 o s Goee oo 50 K
! : Deployment & Installation . . i . 65K ' )
.t ' Deployment of old system to: 65 K '
e . Digitizer . . « o« 110K
“. ! Magnetic Tape Buffer ©o.0 o o 6,0 a o o o o o o s 30 K
L - - ————— ]
it ; $920 K = FNETTAL
¥ : | ;
I :
& T - IO~
| ‘ .
‘ 5 f - . - R e s T i A e

;” | COST OF BUYING & DEPLOYING a new computer system for th%:::::::::::]site

and installing the older system in site at

e cefa b r dhe Sl et Ve ke dnmie e e e g ey s
( - - { o a vme e i mk s Westw [ v -
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A thlrd sbep whlch phould be token at the same Ctlme as number 2, but,

which 1is policically very involved, would be to up-grade the limited
f collection operatioen in[::::]to.inClude both an analog S.0.I. processing as X

well as a digital processing capability. Due to the poliﬁics involved, it i

might be best to move this operation from where the supporting.

man-power is severely limited, to another location in either central or i

!

|

| ) .l AJ The excellent coverage of the tense middle east and of the
i SARY SHAGAN areas make 1t very desirablé‘to have a computerized location
i

dapability in this general area. This station would be much more automated
to reduce site manpower requirements to the minimum, (6 men). This site i

would have a reduced processing capability te handle only those high interest !

CoST EOd:::::]Computerized system: , '

COMPULET & o o o o o o o o o o o o a o o o o o o o $425 K |
| Automatic Collection system . o o o o » o o o o o 320K
b _ Deployment & Installation .« o o o o o o s o o o o 90 K
! Special SOftware o o« o « o o o » o o o 6 o o o o o 50 K

::::::} 3885 K Cost of an’

|

|

i . .

! signals unique to this station.
{ .

|

|

.automated and emitter location system for

The fourth step could be to up-grade the‘ ‘and transfer

" the SEL 810-A to ko provide Indian Ocean, sub-contingent and

-African coverage.
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COST for | INSTALLATION

1 Computer system . « « o v o o o o o« o o o o « $600 K
.1 Set of apares. ... » o ¢« s o o o e 50 K
Deployment & Installatlod[j:j:i:i], e s 0o s e o BH5K
Receiving System . o o o o o 0 o o o s « « o o 395K

Digitizer « o o « « o o o o o o « o o o o o o » 110K
Buffered tape system . o« o o ¢ o o o » o o » = 30K

Spares . .« ¢ o 0o o e e o o 30 K
Deployment and Installatlon in .. 80K
- $ 1,365 K

In addition +to the initial costs there are also support costs at NRL for

training, spares, technical feedback, field evaluation, new software for
new emitters and other overhead costs.. These are as follows:
1970 o o o o » o o o5 o s o o o o o o « $L70 K
; 1971 ¢ s 6 o a 0 o 0 o o o o o RS 190 K
; 172 ¢ o oo e e e .. 215K

, 1973 .

.
°
°
-
.
.
o
°
°
°
.
°
°
°
o
°
°

230 K
TOTAL COSTS FOR FIVE YEARS . + o o & « &

1970 1971 1972 1973

1840 K 3360 K 200 K 220 K

$5,620 K

)
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fhe specific 1mplementatlon of this proposal will prov1de greatly added

\ computer power at those proces31ng llmlted stations and the computers which are

i LTSNS Ly e e

C)(afrrhf
currently at these stations w1ll be 1nstalled in the®analog stations and in

areas where there currently is very light coverage. This will then allow:

| (1) full tasking of the spacecrekt (over & two times improvement), (é) provide
a high priority POPPY location capability over all the areas of National interest,
(3) provide NSA with all digital tapes to remove the Audico analog to digital
conversion system as wel; as greatly reduce the number of tapes required in the
system, (h) In addition, this will permit much'more of the Mission features on
the next launch (mission 7107) to be used o&er all the areas of the National
concern, some of the features are power measurements, polarizat on measﬁrements,
pulse width measurements, etc.

The manpower requirements for the stations with the new computer systems
will initally remain the same as with the SEL-810A station requirements. However;
as many of the routine manual operations are replaced by the new computer system,
new spacecraft, and other changes to a parallel operation, the manpower require-
ments will be reduced.

Last improvemtn will be the much quicker response times fof locating those
critical emitters such as warships in the eastern Mediterranean Sea, or the
SA-4'ss in crisis time like the Czechslovakian invasion. This response time
will be cut from a time of 4 hours to about 30 midutes or less.

Two final points, the first ie.concefning'the capabilities of other
program%to undertake the effort. ﬁo other br@gram has even begun to trate
the type of capability POPPY has had for'over 2 years. The future systems

; which may be able te provide some of the capabilities are not working yet and
.are much more expensive than the POfPY approach.
The second is that in the ten yeafs from belng the Nation's first successful

Yhea 2l T e -,‘CAHIQL ¢4:[(¢.,’¢ /hdf ﬂ:f’n[/ seccere ful Program of TDJBL/
ELINT program, thgsstotvescfsthe ’ /%o h@%@%POPPY has not incurred any cost

.y
overruns or had to go in for’addltlonal funding. In addition, almost all of the

-mission obgectlves have been met or exceeded (Atig%iigzkaﬁjﬁzit $%’M1SS1on 710 %?VL)

JWSM/M/W oy a@wmm
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is being prepared by a SORS- subcommittee whlch will cover theqe aspects).-
In summary, the propoesal w1ll be a logical step 1n the POPPY system

growth. It will much more closely match the spacecraft collection capabil-

ities, the National high priority signal locations and the computer processing

capabilities, 1In addition, all the ground stations will be computerized

and those areas which are not now adequately covered will be much more

completely covcxod. :
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