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TOP-ICRET 
i8P SBeH'f EARPOP 
l!ANDLE VIA BYEMAN CONTR0L,SYS'IEM 

MEMORANDUM FOR NATIONAL RECONNAISSANCE OFFICE./SOC 

Via: Director,. Prop-am ncn 

Code 56l4:RD.M:eb 
BYE.$1909~68 

2 4 JUL 1968-

iARPOp 

Subj: Appraisal of Sary .. Shagan area -by Mission 7105 and 7106 

Ref: (a) WAHOO cite #3140 -DTG 27l759Z June 1968 

Encl: (l) TABLE l, Part A; Part B • Pax-t C 
(2) TABLE 2 • Example· 1.; Exa.mple 2 
(3) TABLE) 

l. ·In response to reference (a) the follQw~s is -p2:ovided. The ,reply 
breaks down into two areas (1) time over-.target and (2). frequency coverage. 
Time over the area of i~ter~st,, where t}!e payloads can intercept and iocijte 
signals., is -pre~nted f~st Oil a weekiy basf,s·. to give a perspect:iye on how 
.much :t:1_.me is availabl~ for ful£1U1.ng sea~~ and location requiremumts. 
';the second item, frequency coverap, .is preseutE!d with the emphasJJ on ABM 
:requirements,. however, specific band :grouping~ can be Tasl<.ed over -the 
comp-1ete Sino-Soviet eniitter spectrum from 1,3 M11Z -to iS.i GHZ in a large 
·number of f1exibl.e cQmbinatione. • 

2. Elaboration Qll the capabiHties follows: Titlrle 1,. P~rt A li~ts the 
total minutee of proceseable: coverage using an arbitt~ey 120 -e:se.cOlld tower 
limit intercept-time for :the various combinations of eol1ection sites 
a,.gainst the Sary-Shagan complex for a co-l~c~ton ~riod of one week. 
Table 1, Part B :indicates closure--time for an av~~age orb~t g~ that 
weekly total. This was obtained by averaging all ,orb-its passing within 
i:he line-of-site ,hor~on of Sar.y-Shagan. Table 1, Part C is a ,tabl,llation 
of the to.tal coverage, against 4 • bel:UDS ·(of +- is~· Azmtth by 10° Vertical) 
antenna sectors cente'l;'ed on 59,,0 s 89° •· 239° and Z6,0 bearings for ·one W\~~k 
a,.nd using the same av~rag~ orbi.t ·used ab4JV~:. 
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•. /. EARPOP . a~, ~, arrr,:t .. 

Code 5614:RDM;eb 
BYE-51~09-68 

a VIA BYEMAN CONTROL SYSTEM Pnrih, I -:i-ijnlt 
~Y•it1:t), ~f!c-,]""~!'tt 

. ' • ' ~;_,.) ~)Jtl · 

3. In Table 2 are examples of two possible tasking a-rrangements.. Orte is 
OJ:iented to ABM coverage and the other to Gf.!neral Sea~ch coverage. Example 
#1 is a b,nd grouping which covers the RF bands of the ABM emitters. 
12. Hen House; 3..1 14. Hen Egg; .5. Ship Wheel) wi~h additional 
covera e available in other bands. Mission 7106 will have thro h multi le 

This will be available~-----------------~ This 
type of tasking is used in the example shown. Example #2 is a General 
Search tasking to illustrate coverage o.f 165 MHZ to 15 .1 GHZ. The 7105 
RF capabilities are covered in the existing tasking groups and should be 
added to 7.106 coverage since with the expected orbit conditions only a 
small amount of interference would exist O.tb0r t:askino rnodPs which roioht: 

be arranged would be to use the signal~!-~~--~~~~~--~~--~ 
options on 1 or 2 payloads with the same bands tasked on the remaining 
payloads to combine parametric informatt9nl I 

4. Combining the t.J.~ and frequency coverage to obtain a "Figure .of Me~it" 
of t;ime coverage per mega-hertz pet' week over s·ary-Shagan :ls presented 
below·. The following examples are provided with ground stations considered 
fully operati9nal. 

(1) For the ABM Figure of Merit 

Ti C · · · ble 1, Part A). 
Fr e 

from 
Table 2 Example 1 ..... 
ABM Time-· Frequency coverage 
Figure of Merit •.••... 

.. . . . 

(2) For General Search Figure of Merit 

~ Covera~e (Table 1, Part A) ...... . 
Frequency Coverage (Table 2., Example 4/:2) •. 
Weneral Search Time Frequency 
Coverage Figure •Of Merit . . . . . . . . . . 

40,740 See/Week 

1,292 ~ 

s.2Y107 MHZ Sec/Week 

40,740 Sec/Week 
10.460 MHZ 

4.2Xl08 MHZ Sec/Week 

This "Figure of Merit" could 1:>e computed fo.,: the combined 7105-7106 Mi.ssions 
to show the improvement -of increas~d cove.ragt.a. lt is fully reali~ed that 
over a given week many di,.fferent bimd combinations might be -used to fulfill 
the various requirements. Th~ above disC\1SS,ions are intended to give examples 

Page 2 o~ 3 Pagei\l 
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.s. Whil:e .this ex~J.e· willl direct.ed ~t -~e cei,\ter -9£ Sary-Sbagan,; -~ fauie 
J;l F spectJ;'Um ,;.o,-erage, ts :ob~ined· ~er -~~, ·en~µ,, Smo-Sov~t Block ,w-it;h 
.4pprox:liDately -the same ,~,- CQVerage for.· ,.any $im~it-ic loc:at:ton· f.i:EI f~~· ·S;~ry
Sha,gan. •For ABM int~iligence: and oth~ geogt&:ph'ical aoo/or sject~ dispersed 
activities Mission 7106 proyides frequency ,(~e~· Table 2) and t:,ns~antaneous 
gE!ographical (appr~'"~ 11 million square.~)e~) eoyerage s~J,it.aneously 
oyex" many high interes~· 1oca~$ons such a$ S$fy•Sh~gct.t1. Angarsk, Moscow,_ ~tc. 

6. I-t should b~ ~~d ,~t:. ,the •use of ·fuliy ~i:itional sta,ti• (fteid 
•4igi~~e'f) provi~ ,a ·mQIJJ· s~ificant -~!~nt; in over-all .~pabitities. 
tat,J;~ 3 ~es th_e ~~:llities of .a fu-11y ope1ration station -to -that ,of 
.o,n· .a®'lOJ -stat-~on. • • 
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~il'ilf~lffi ~ ' TABLE 1 

TIME COVERAGE 

Part A (A weekly totals) 

STATIONS 

One Week 7106 

One Week 7105/7106 

Part B (Average Closure Figures) 

Average Orbit Time 

Part C (Beam Coverage) 

One Week Against Beams 7/£P5 

One Week Against Beams 

7105/7106 

679 Minutes 

1358 Minutes 

12,4 Minutes 

189 Minutes 

398 Minutes 

NOTE: Times are in minutes for easier handling 

602 Minutes 

1204 Minutes 

10. 1 Minutes 

119 Minutes 

238 Minutes 
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2 7 3 Minutes . 

546 Minutes 

4,5 Minutes 
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JOP-SECE· 
j Example 1tl ABM Mode 
I 

TABLE t1 

FREQUENCY COVERAGE EXAMPLES 

BANDS COVERED ON A ABM LOCATION 'lYPE TASKING/PASS 

1: 
I 
l 

r 
.J 

I 
I 

I. 

i 
I 
I 

I ., 
i 

• PAYLOAD 7106 A 

B Transmitter 

Width Freq. (MHZ) 

W 2680-2930 
X 165-200 
Y 1800-2100 
Z 350-450 

PAYLOAD 7106 C 

Width Freq. (MHZ) 

W 550-650 
X 835-970 
Y 7300-7900 
Z 7900-8600 

EXAMPLE #2 

GENERAL.SEARCH MODE 

C Transmitter 

Width Freq. (MHZ) 

W 450-550 
X 650-820 
Y 2580-2680 
Z .· 200-240 

Width Freq. (MHZ) 

W 4850-5250 
X 2100-2580 
Y 1080-1350 
Z 240-350 

· PAYLOAD 7106 B 

B Transmitter 

Width Freq. (MHZ) 

W 8600-9340 
X 
Y 5250-5850 
Z 9500-10,000 

PAYLOAD 7106 D 

Width Freq. (MHZ) 

W 14,600-15,100 
X 3120-330 
Y 4050-4850 
z 

C Transmitter 

Width Freq. (MHZ) 

W 9340-9500 
X 2930-3120 
Y 5850-6700 
Z · 920~1080 

Width Freq. (MHZ) 

W 6700-7300 
X 3300-3600 
Y 1350-1800 
Z 3600-4050 

'"'Encl (2) 
5614 BYE-51909-68 

I, 
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'Di ID t'rf'DrT H8sd/e Pia BYC-N 
tT&Aunu Contrm s,s,,_,, · 

j • FULLY OPERATIONAL STATIONS 

1.1 4-Ball 2 Trans 4 Band/Transmitter = 

2.: Most. accurate PRI system available • 
! 

3. ;. PR F· - '----------~ system 

4• i~------------- system 

5.: Capability to watch all known ABM 
1 bands at one time 

i 6. 1 Capability to watch any or all of 
I the S'i~o-Soviet emitter families 

from 165 to 15.1 gc 

7. Location accuracy to meet 
requirements 

8. QRC-Field Station ABM or other 
high national interest location 
capability 

TABLE 3 

32 Bands 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

ANALOG STATIONS 

2-Ball 2 Trans 2 Bands ::, }~ Bands 

No 

No 

No 

No 

No 

No 

No 

Encl (3) 
~ 5614 BYE-51909-68 
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