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Encl: 

CHIEF OF NAVAL OPERATIONS (OP955) 

POPPY Technical Operations Group (TOG) Meeting; report 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 

Agenda 
List of Attendees 
Mission 7107 Status 
Mission 7107 Phase X Engineering 
Collection Highlights 
Ground Site Status 

Evaluation 

. NRL 

1. The POPPY Technical Operations Group met at 0830 on 25 November 1975 
at the National Security Agency. The. meeting .agenda_ .is-.for.warded .as ...... 

·enclosure (l). A list of attendees is forwarded as enclosure (2) .. 

2. The Naval Research Laboratory representatJve presented a .report on 
the status of Mission 7107, which is forwarded as enclosure(~). A· 
detailed report of the November engineering evaluation, including a 
statement of current operational capabilities and an estimate of the 
future performance of Mission 7107, was also submitted by the Naval 
Research Laboratory representative and is forwarded as enclosure (4),. 

. A copy of'the engineering evaluation was provided to the National Recon­
naissance Office (SS4A} representative for immediate consideration of the 
recommendations for measures to reduce the collection tasking of 7107A 
during the present period of low sunlight. Two additional action items 
were taken with respect to Mi~sion 7107 as follows: 

--
a. The Naval Research Laboratory representative will submit a message 

recommendation that one of the 7107A data transmitters be shut off as a 
power conservation measure. A statement of the power savings will be in-

. eluded in. the recommendation. 

b. The National Reconnaissance Office (SS4A) representative will -
examine collection tasking requirements to determine whether or not band 
l on 71070 can be dropped from tasking in order to prevent data reg·ener-
ati on in other bands. • .1 
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Subj: POPPY Technical Operations Group (TOG) Meeting; report of 

3. November collection highlights were reported by the Naval Security 
Group Command (POCG) representative and are forwarded as enclosure (5). 
The report includes operational highlights of ocean surveillance, technical 
intelligence and electronic order of battle reporting. 

4. The Naval Security Group Command (POCG) representative reported on the 
status of POPPY ground sites as provided in enclosure (6). 

5. The next TOG meeting is scheduled for 0930 on Thursday, 18 December 
at the Naval Security Station. 
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HAND.LE V_IA 

BYEMAN 
CONTROL SYSTEM 

MISSION 7107 STATUS 

,,, ... -··· Since the .. Jast·TOGmeeting, the ... 7107 veh.icles have continued to be 
in a period of diminishing sunlight and are now in minimum sunlight. 
They will remain in minimum sunlight another week, will not reach eighty' 
percent sunlight until 12 December and wi 11 reach one hundred percent 
sunlight on 15 December. 

Since the vehicles are in minimum sunlight, there are a lot of passes 
which ar~ in darkness. The current restrictions on tasking in darkness 
include "low yield" task groups on 7107A and 7107B and alternate pass 
collection tori field sites on 7107C 11 dark passes. 11 

collects on odd nu~bered passes,~---~on even numbered passes). 
~-~ 

There are no tasking restrictions on 71070. • 

There has been a problem with 71070 with data links l, 2.and 3 \~hich have 
caused processing difficulties. Initial observations with task group C82 
indicated that data links l and 2 together cause cross talk which makes 

This problem·was examined during the engineering evaluation. 
It was determined that data link l or 2 could be ta .. sked.separately through 
the use of the adjustable threshold, option two. 

The problem of regeneration with data link· 3 on 7107D v1as also 
examined during the evaluation. Intermittent regenerative noise in 
data link 3 on 71070 did not appear with the use of adjustabl~ threshold 
option 2, level 2. The results are inconclusive and the site l 
will try this solution the next time the problem occurs. ~----~ 

·, 
710°7B was thrusted on the 4th of November and i•ias thrusted again on· 

22 November. This should prod~ce the desired spacing forl l7107A/~. 

The spacing is as follows: 
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CONTROL SY.STEM 

•"•·• _ ... ___ , ........ • - - .... ,.,_ • , .... • .... r 

TOP SEBRET 
CLA5SIF1F,Cl ll'V HYl:MAN I E>-(MPT fl-1:(JV 
CENf.HAL r,ECL AS$1; ICA TION,SCMEDUL E OF 
txi:cunvE w10Ert, 1r.\;l., e:-:·LMP r10N ci. TE 
CCllW 5n2,DECLAS51f'i' ON lMI' DI: T 

I 

: NRL 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
*D130'3* 

Enclosure (3) to 

CONTROLNOBYE-59,621-75 

COPY Of, /LI COPIES , 

PAGE-,-- OF =~2= PAGES 

Approved for Release: 2024/06/14 C05026460 



C05026460 
,Approved for Release: 2024/06/14 C05026460 
u -~ U\RPOP, - -· -- -

MISSION 7107 PHASE X 

I ENGINEERING- EVALUATION 

HANDLE VIA BYEMAN 
CONTROL'. 61f5TEM ONL.Y 

I 
Approved for Release: 2024/06/14 C05026460 

I . ! 



-:: .·,:._···::· 
.- ,: .. -.... 
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·.· .... · . 

... . .. 

Since launch ~n 14 December 1971~ the f6ur ~is~ion il07 PO?PY· : • • 
. -... 

satell i-t~s have· been in continuous o:peratior:. They are cu0rtently being 
. . . 

• bi's keir ":ro' ··tdi'i'eft'' [LINT ·dati ·for 
. .· . . . 

~----.--~-----:---~------~__J • Satellite non:..ELI,NT (housekeeping) :_ ;- .. 

. -. ·func.ti ans are ·monitored from the e_n_giheeri ng •• si_te ·1 o_ca·t'ect' at 
~--------,-~---------'•'. · .. 

" 

The.-_purposes of this report are to- ·summarize ·the c~rrent opera_-· __ :_··.->::·. 

~t_i_o_n_a,--:_c-a~.p_Ja.biiiti_e:; ·of th~-_sa~ellite.s; ·and to project-~ a~ wei~----;~>c~~--b~··i"-:~<.· .. _~:.:ii 
. '. . .-. - -· 

'.,, ... 

projected-~ likeiy· degradat'ions which.may b~ expe~ted durfog·the ·c:onti-r1uin·g _.:·_·_ ~-·· 

life' ti"1e of the; satellitOs:. • ••• ••• ••• •• ·•.· i.• • • • . .;~ J • ;~ (': .••· i?/'. ,• \ 
. ... . . . . -~ . ',•· : . ·: _- :_·· • . :·- ~ . . . .· . : • ..... .. 
.-. -, : .. ,, . . . . . ·. . •, .· .: : . . ·' ; :· -<·:··. ·._-... ;---,-:':'::.: .:::·:_'. _(, 

.•;:•'.._ .• '.. • . . 

2.0 •. sp·acecraft Operation:;. · _...... ·- .. · ·• .. :.·-=. :. :_;_,-:_. ;·.-_-.:-:'. >.-:;/-' .. ·:--.-~-- :: ::"-
·.. : ~-- . • . . . \' : . • • ; .: : --~ : -: .. :.· . . .,. 

-(-< ./._- •.• . 2~1 :·.~:.·: ... -Command· an•ci Conb~ol Subsystems ...... ·.-..,.:-= .. _·:.: ... _·:: .. \;:_;~::·.: .. ·_: __ ·_ . .':_:.</ .. (. :.:_::::,_ :_ \> .::: :_;::_/_:~/-

• • •. ·_./:·_· .. :· ·,. :_ The ccimma~d and control of 7107 s;acecr~fl/are: ~-u·;·;entl:; ·~:oo··~~-;~ ·=\<>::,, 

'. .<.:.:.':_~_ ::-:,_ ~- .;_~::.: :·~- ·c~nt o~·e-;ati·o·~·a ,.-:~-h --=n·friA, 71'078,·, -~nd .. 7·l,07C :·. ---Th~ ~b·i 1 ~ t;·\.~:· c~'.;.~and •• 710;-D· ->->? 
. '.(;:/ > hils bO~~ deg;ad.:i since Jan~'.,i~y 1914 .. , Jhe !"edun~;nc; of ~he 710~ ~~~~d'\.:\'.; 

'• system•. _d_~s i g~ ustia 11y· pr0vides several . alternate me.ans· of co~a~~~ n-~:\~hi ~h. : :- ·>.·· 
• • • •• .• •.• •• . • ·.--·.-. ·.-·; . _.:·. • 7· • <~;-: __ :_~ .>:·=·· ·:::-=~-~ 

wil 1 attain the·· sam~ or s imi.l ar _tasking •• obj2c:tives. • Thfs- cqmmarid r'1 e~ipfii ty •. • 
. . • . , .. ,.. . .. ·: -.· 

: -· .. 

. . •' ;... • . - :. .· . _: ·.···": ··-. 

spacecraft comma_nd system e~per1el'iced a ·raoilure of the third _address··pos:ition ·:_: 

in the "one" state. 
-· . . .... 

T_h-is prohibits cor:nmandind. any address \~hic~>equ.fr·e·~·-•-a: ..... _-_.:.-:_ 

c!~ang.e to th~. third position __ of the address. The.res~l-i:: of .this cond.it-ion • ·•. • 

·.i? the i·nabili°ty' to activate some !:LINT bands .and other t'unc:t-ions.·· -These ·- . 
. .. . -

. • ._ . •••• · .•. -~: . 
•• : I 

:. _ ..... 
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··.'s-;,,;.;.,,;; •. , . ..,;h,2--:·--··•:"'·'·· , .. Telen~~~ry Subsystem.. .. .. ,, .... ,,.0 :-··. • •• ••• ·•.· •• ·_ •••• • • ; •• r ..... , .. :.: ... -, •• , .. 

The PCr,-1 telemetry ·st1bsystems on Tl07A, 71073, 7l07C, arid ·71070 are 

currently 100 percent cperetional. The function of the telemetry system· is: 
,!•, # ••: • ..:~ ••••~-• t ~ '• •.-• 0 • • : ••,I' ' •;•I •• ' ::- "•!• •'••• I • J •• 

·l. V2~ificati-0n of the- commanded ELINT collecticA configur~tion 

at the field. sites.· 

2. s~~12ctive r.mn·it.oring of .satellite h~alth at fieh( sites. 

3.. :: C0:ri;).i e-i:e ~onitoring of s1:1te1·1 it~·- ~ea l th a~~------~1-'Tn_ .· 
.. 

o,rder to conserv".:' energy, the back-up (analog)· telemetry subsys~em_ has _been .. ·•. -

turned off since 19i3 and vii ll be used only· in th2 event of a PCM -telemetry 

• failure. 

The sto,e-and-dun:p mode of telemetry. coll ect·i on all 01.-;s the 

lstati on ._tc collect time hi stor·ies o-f such foncti ens as satel 1 ite . 
~--~ 

option (SLM) .. "1• h Cl TT'O nl -i :L· .. r, ., .. 1· '! ,, c-,r.- ;, ·"' ';! '11· r 111 -i~'L' ,, ... ,(~ ·1_,'· 1 0 ·1-·,, h :1 "E'• [) (:, ,..,·1·1 ··1· t'\\ 1 ;, ·1 L' ,·, f) 1 p ·'1 ·1·1 
, • .._ I ,' 1 , , _; •. t , .:_·J . ., I J • ._... 1,,_,. .., I •• • ~J , , i_.: t ~ ; .._ .._. f 1,..I I, :l ~ _. 

tailoring the p0~2r consu~ption to the available battery and solar cell 

capacfty. 

2 .. 3 F'ower Subsystem . 

Each ~~tellite's pow2r su~~ly system consists of a sol~r array 

pm~er source and eighteen rechargeiible, nickel-cadmium cells \•rited in ser~ies. 

[a:ch sate"llite ;·, .. 1.5 two ba.tt~.y packs, pdmary and seconde.ry. ·An ·sateT1ites 

Th2 710713.. secondary bat_tery 
., 

failed early in the m·iss·io:1. lh2 second·c,ry batteries cin 71078, °J.107C, and 

71O7D are rech::1:--02d pe:-iodica"!'iy frrn, Hm,,2'12r, the secondary 

t-:.O.!'-lDLE VI/\ BYEM-AN 
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biltterie:;;~ • further 

. . 
• sidered • risky at_ this time. The batteries show the normal eff_ects· of fmn:-

' . . . • . . 

There ·;s considerable evidence o-f battery cell \•;earout.. • years of op_erati a~-~ 
' ' 

.:;__ .· .. 
·or eel 1 s ~rying out through -slow leakage or· b~ti:1 .. ·Theoretical proje~_-tion of .. 

•' ·; 

the future capability" qf these batteries is· sp2cul ati ve~. Howevei·) c"I ose : ····:.-
. · .. · . . . .. . 

• monitoring of· ind:i.viclual cell v~ltages over ·the last ten j:10~-th_s· ~as minimized,·., 
• • • . • ... . i •. • • • • - . • • • • • ·- • • ••• - • : • • ·- .• : • . ·.-·· ... 

, .·• .. tli~- a.gi~g :process of the batter-ies. To cont1nue operating with minimum·detr1-
- . . . . . . .· .. 

·--.· .. ·- . ·-· 

... carefully avoided·~ _ .. A cell voltage below 1.0 volts (or battery·y~lt'ag;,·below :._ ... 

• • _·· iO.O volts) is ev1denc.e that th~ battery's_ lit~it ha·s been reach~d~ One or 
. . . . .... 

. . · more days· \•rithou.t ·ope-rational tasking sho·uld • resto;~e tng battery. • The pre_.·-··_._ 
. • • .- - . . . ~ .. '• . • . . . • . . . . . .. .; .· •• . . . . .,: .· •• _ _. . . . - • • • • . • . 

ferred mode of ·redu·cing.· battery-loading ·\:mulcf 6e-to cie'c·rea·;e--'or··~-1imin·ate,:---' ---

to the extent necessary, op2ratio11c11 t,a~Jin~1 during so:.9.r ~cl·ipse periods .. •· . 

Th·is i•rill tend to.nriniin-ize depth of d·ischarge ancl thus extend lHe .. qver-charge 

is evidenced by cell volt,1ges in excess of ·1 .5 volts a.nd can be rectified by.: • 

·,_ ~ncr~asing operatio_iial .·ta·sking.· 

The solar arrays consist of body mounted solar array panels a_nd 

one extended paddle. Ninety-t\·io series strings of 1 cm x l .cm cel'ls and : -.'· 
~ ... . · ·.: ... ·::· 

. tw~nty series ~trings of 2 cm~ 2 cm solat tells develop the.s~tellit~-~ower. :· 

The so·lar arrays are arranged to provide, at b2ginr!'ii1g o-f l·ife, 14.7_6 watts 

of· el ectr·i ca 1 energy to the + l Z vo 1 t bu.s and l l . 70 watts to ·the - i 2 volt bt;.s 
. ' 

~uring sunlight portions of a maxj~u~ ~clipse orbit. Typ"i.cal design lo~ds 

.for house)~eeping \.iere 38_3 mc.1 on :the +12 volt bus and-283 ma on .• the ~1{\olt -:_: •• 
J 

bus. To determine-each satellite's present ·solar array capability,'an • .. 
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. examination o-f sola·r 

, !'1 It 11 f~ ~~] 
"';,lA°~prov'ed for Release: 2024/06/14. C05026460 . . , · . 
a,.._ __ ,.)y average current dud ng m"in\ ... )r: sun orb-its sh1ce • -

· .... '• . . . . ,•, . - . -~ . . . . . ... • .. - .. -. : ., . 
'·'="'""'~--N,••u"~-;~~~j""'{.j;; p~rform2J .•.·. The ~c\\1/ a·~?·;;·g'~ ··~u·~·;e~·t~ • \'i~;e c~n:e-~t~d i;·;·, ;·o 1 a{~ : • 

..... 
inte·n;·i :t.v' variations~ 'Data beb1e2n the -l 2Sth day of 1972 and the 216th 

. ' day· of=--1975_ \•;as use_d c;,.nq _projecteµ • ~hrough_ :the _si.x_th year of· sate, 1 He 
...... ,, .... -.,- ... . ·•· ..... ~ ...... -·:-· '.:.• ..... . . ... _.- -··· . .. . ~ ~ .. ~ _.. .... . - .. . . . 

life (December 197_7). Beti-~e2n launch pnd April 1973> a larger than r10.mina·1 

degrada·tion of sola·r array capacity was exper-ienced on all satellites. This··. 

· d{fficulty \'/,as probably due to a .n1ech2nicai sepa.ration o·-f epox; glue bonds· __ ·_ •. :._ . 
. • .· 

. . . ': .. -. 
on the sat~llite~• solar paddles. At that time) energy conservation measures· 

. . . . 

inc"luded turning off ~he reaction wheels (which ·pro~id_ed th~r1-axis st~9i~i:ty) 
a_nd analog telemet~y .. Nomina·l degradat~on 1S primarily electron •• a.nd. pro"t.on ·.: _.· _ _:_ ·.•·. 

. . . . 
. . 

··rad·i·ati_on dama·ge· and is occurring at a rate il'I ~ood ag.re2ment \•rith theoretical· - -: 

predictions.· Typical load values for_ passes during a· recent thirty day perfod 

v1ere_ ev_a_l_uilte_d_ Jo determfoe_ actual loading leve_ls. The solar array ~urrents ...... 

were projected .. through 1977: The arrays vri 1 'i support hu0seke2i~in9 l ouds· at 

• capacity is projected to exist through 1977 to support hsusekeeping and 

.operatj_nna l ta:$king. The- comb·ined operational and houseke2p·i ng. loads for 
. . . . 

71 0?A and 71078 exceed avera~ie cirn:iy capab"il i ty, and battery support -; s 

required to supplement the.array. For 7107A and 71078, a p~2dicted allowable 

opera-tiona·1 d~ty cycle has been foreca.sted. 
... ·. 
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• Yea·r 4 (CY 75) Year 
Max Ful ·1 Max 

Eclipse S:rn 1 i ght Ec.Ii2se 

5 (CY 76) 
Full 

Sun·1 ·j qh-t 

.. _· Year 6 
_Max . 

.. Eclipse· 

( CY 77) 
Fun 

• Sunl ·ight1 

··' • .SJ.tellHe;. •, --·•·· 

.. 
.7107A .11 . t,4 .05k 

71078 .20 . 51 .17 

·.34 ·_ <.m 

A6 <12 

. . . . . ~ . .. . 

• .. 27 

• .t~O 

•.. • .... I 

*For example, fhe·.05 duty cycle translates·to 72 miriut~s p~r day o~ co~bined 
:co 11 ec_tion fo,/ I · · ·. · '.-. ·.\>· · 

·.~ .Thes~ projections ~re b~s~d on· present·lo~din~s: • Reducti6n of loadihj would 
:._ ... 

. •. :._ ... 
. - . . . • . 

allow a proportiona~ly .higher duty cycle. It· is c"lear th2 7107A is .in· the .. 

•. most critfr.al condition and its ability to op2rate _in max·imum ecl:ipse (mini-

: , mum. ~uni-ight) conditio.ns i'Ji1.l become nil unless act·ions discuss~cl iat~; :.,~ 
····· -- . -- . -- . . •, • • •••• - ... -·- .. . • . • . . • ....... - - -- ~ .•. · -- - . . .• -- • .. ....:: . .: --· --~--- .. ----- - • ,•• - . -----·---- .. -. .. .. . . . -·· . 

. · .. _., .. 

2.4 Stabilization Subsystei 
. . . 

• The satel)ites are stabilized in t\';o axes (pitch and roll) by means 

of a· g-;::a·vity gr~dient boom and rnass. This subsystem "is CLtrrently operational 

on 7107,l\, 7"107B, and 71070. The gravity gradient b0om on Tl07C cou·!d notbe 

dej)l.oyed at,ter. l aur.ch;. the_refore, ·th,? _spacecmft is_ not stab1 e~ Th.espa~ecraft ._·-.• 

third~-a;is· stability {ya•,,;) \•iaS provided by a ·a·ngula,~ momentum· \'/(12~1. ··.since. 

early 1973, ·\,1h2n power problerns arose, the \•1heels were turned off as a cons.erva­

tion meclsu,e .. • The lack of th,ircl 0-axis stabil'ity on th2 spacecraft ha·s not 

dfo1inish2d thei~ collection capabi1it.y significantly. Because ·of the unst2.b'J2 . 

• cm(li ti on of 7l07C some collection passes are margina ! ly proc·e~sabl e.·:: '.~0He11er-. 

in the northern h~~isphere most ·passes ~roduce~much useable data Jnd biten no 

d2grudation is not"icea·b·le. It ·is not expected th21t the stab-ility of tlie '· 
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situations in which satellite_aspect is important> a time 

pitch) rol_l and ya.w is available from telemetry . 
• -~ •. - ·.· ... :, ..•.. , .. . • . . 

. •' . ~- ... : ... -: ·- .:".' . . -: . -

2.5 Microthruster Subsystem. 

historv of . ., 

Ammon_ia:...v~por m"icroth-rusters are used to ma.intain d2sired • • • _. .:,··_· __ -_· • 

separation between satellites~-~ • The spacing between 7107A and 
... ·· - ....• -- .-. 

71078 can be adjusted by "thrusting either satellite. ·The SJncing· betv;een .- _.- •. _--
.- . .-... 

7107C and 71070 can be adjusted only·bj thrusting.7107C du~ to the partia·t 

•• · .command ma.lfunction on 7107D. Satellite asoect muit b~ 2v~ilable in real_-. . . . . 

· ti.me in o_rder to-align the th:r.ust-.axi"s for all s.pacecn.ft. It is expected __ - :- - -

that station keeping will be possible throughout the remainder of the 

• mission. 

1 n 
~• V 

3. 1 Da.ta Bands 

3. l. l .7"107.L\ and 71078 

0perat'ional col'lection bands - all bands are op.2rat-Ion~l and were 

installed as follows~ 

l. Data bands on both 71O7A and 7107B hav~ th2 following RF 
: .. 

coverages: 154-200 MHz, 550-970 MHz~ 1800-4850 MHz,· 5250-6725.MHz> and,_,·_·_-. 

9200-9600 MHz (cm,m FILTER). • .• 

2. Data b~nd 17.0-l~ .. O GHz 00 7107A. 

3. Data band 12.5-14.5-GHz on 71078. 

4. Th·i s cover2g2 .equates _to tun ELI NT cles_i 9:1 c2pab_i l Hy. _.: 
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: ·/ -~ . .' •· .... - . 

·.: _ _. .. 

Operat·(6na·( c0 l l ecti_on bunds: 

1. Data bands operiltional on b~th 71O7C and 71O7D have the 
•• .I•=••,.:•••••• .:.•:-.•.,••n••••-:: ~•••.,.;,•:.~_•,:,.,•~. 

follo~ing RF cov~rages: 200-550 MHz> 815~1205 MHz, 2100-2580 MHz, 2530- •. 
... . . 

. -293B MHz, 4850~5250 MHz, 6400-9600 MHz, 14.8-15.1 GHz, and 34~7-35.0 GHz.: 

2. : Data b~~ds operational On 7l.07C are: 
. . 

l 205-1800 MHz, 9500- : . ·. • . 
. . 
. .. . .. . 

:-10500 MHz. 14.5-J4~8 ~Hz, ~nd 15.0-16.0 GHi_ 

3. T~~s '~overag~ equ:1.tes to full ELINT design cap~bili_t)' en_ 7i07C.· -_:·: .. 
. ,. - . • • . ~ ~ 

4. 
· .. --

. :: 

s.· Data b~nds 6 ·(1205-1800 MHz), 17 

(14~5-14:8 GHz) are: not operat,L.),1al on 71070. 

~ .. 
( 9>·00 l : ·r r ,-,~ ) • ,1 • 8 • , -· • ·; o -. O::iOO 1·l .. Z . an·j I, . .- :. • .. -., .. 

. ·••: ·. 
--: .. 

,• 
.. •.· 

3.2 Band Opti ans : . - - . . . ... 

ELI NT data bands are c'_~sigmid to one ·of three data h·ansrai tters . 

. on the satellite is feferred to as band option. 

· band output assignment to the .next transmitter. 

Option 

Option 

one advances 

two a.dvances 

are used to (l) design task groups whi_ch a-re more cmwenient to \•,o·,:~; 

the 

the 

. (2) avoid assig-nin·g t_he same transm.itter and pulse wi.dth to two or tore • ·. 

···bands; and {3) wo:rk a.round mulfu:1cti on conditions. 

7107A and ·71078 

Ther-e· are· l6 bards en 7107A and 71073 

·_ wii·~ch are all _operational. 

. i 
i 
f 

.!: 
' 
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3.2.2.l The fcillowing band options are riperable on 7107C: 

.. band 1 opt l + 2, band 2 opt l + 2, band 3 opt l + 2 
band 5 opt 2, band 6 opt l + 2, band 7 opt l + 2 
band 8 opt 2~ bc:nd 9 opt l + 2, band l"I ope ·1 + 2, .. ' .. , ... ' .. 

. band 12 opt 1 + 2, band 15 opt 1, band 16 opt.l + 2, 
band 17 opt l + 2, band 19 o-pt 1, arid band 21 opt 2. 

3.2.2.2 ih~ following band options have been intermittent on 7107C: 

band 4 op~ 2, band 13 opt 2, band 14 opt 2, 
. band 19 opt 2, arid band 20 opt l + 2. 

3.2.2.3 The follm-1_ing band options are operable on 7107D: 

• band· l opt l, band 2 opt l + 2, band 3 opt 1, 
band 4 opt 2, band 5 opt 2, band 7 opt l, . , , 
band 9 npt 1·, band 11 opt 2, band 12 opt l; band 13 opt l + 2, 
band 14 opt l, band 15 opt 2, band 16 opt l, and.band 19 opt l. 

3.2.2.4 The following band optio~s have been intermittent ori 71070: 

band 8 opt_ 2,· bancl 10 __ opt __ ?,. band 20 op_\_?2 and band ·21 opt 2. 

The system has continu6us geolocation coverage over the 154-1205 

. l~Hz, 1800-9600 MHz, 14.8-15.l GHz and 34.7-35.0 GHz freq~ency rang2s. 

3. 3. ·1 7l07P1 and 71078 

. -;.-"\. 

. 15 bands_ plus 20 comb filter bands common to 7107A and Tl078 vrith 

RF coverage as listed in paragraph 3.1.1.l above, capable· of providing 

3.3.2 Tl 07C and 71070 

· "17 bands common to 7107C and Tl07D with RF co,12rag.2, cts l i_:;tedt~in 

paragraph 3.1.2.l above, capable of providing l occ::ti ans .. • .. 

• S~'::RF..T f IN'lDLE V rn BYEM/\N COi':TR0L. SYSTEM ot!LY • 
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;-· 

3.4. l 

7107B. - · 

3.A.2 

·• ...... 

. SLM capability exists on all three transmitters for 7107A and 

• •• i 

7107C' and 71070 

.... . . 
. . 

•. ' . 
. ... . . ·, : 

. ::··. . . ·:" - .. 
.. . 

' ,., .. ·.: 

. SLM capability exists on transmitters ·s ~r!d C .for 71:0?c.'· .7107D >:: i: _·. -· 
- ; _\· ::_ .... ·-.· . ·:·---: _ ••.• ' .. -:::::.•: . 

.• -~ --~ _: _:· -·---:· ;: • -• . -:· ... · . . 
. .. __ .-:_. -·•·.:·: • ·•._:··- .... ,,· 

has no. SLM capability~--_.: • 
· .. :--:. 

. . . - ',' _-. 

.-__ ... :. ___ ._·:_~/-_)_\-:._. -~/ .·; _:·· 
. . . -· . ..- . ::_:. ·_..:_.::_:-~ :·· • 

';; ...• :··-
· .. •--·--· .. .. -· ·:._:·· 

. . . · .. 
,.·.•:,• .- . 

• ·_. • _ _.. : .. ; :·.•· ~-----~- • '.. . -~ ... 

3.5 Adjust;ble Threshold :· -... ,-,-.. . .)·= .. :'.· ·~:~{:i_·.·::)<·._··· •• 

•• •' ·:··.·.·,Th~ adj.ustabi~ th_r~shold option °\'laS d2sigr.ei t~\e 'an ;~gi~~er1~~-?·->.-:·<·· 
• • . • • . • • . . - • • : : • ·:: .: ....• ·-- .. :: •• _ _-.' 

tool to be used to extend the useft:l life on all ELINT bands. 
: •·.· .. 

--3.5.l 7107A and 71078 
-•..• ~ -~ ~ 

• .. •.·. •. 

. --- .. - .-·.- .. ···. 
···.-: 

The adjustable threshold option.capabii-ity exists on all three· .. _.--·~:: 

·tr~ns1:1itters o-f 7107/\ ·and 71078 .. 

.... ..-... _ • .. ·.-

.3. 5 .. 2 7107C and.71070 
... · .· 

-....... .. ·-· 

The adjustab~e_thresh□11 option capability ~iists on transraitters 

. ·.B and C of 7107C and or-i transmitte; D of 7107D. 

:··.-
·- .. ·. 

'3.6 Collection Ca.pab"ility 
•• : :. : •• • •-, • :•·• ,:, I~ • •• • ·.-

f.m analysis has been cor:·::;_ic:tecl of tr-1e collection capabi1 ity at ·the 

• -existing· and proposed gro!Jnd stati;":;,S. The average number· or' mJnutes per· . • :_·. 

day o-f collection for·a northern s: te~----------~--__J or 

~----~---__J 
is approximat~'.y 117 miAutes per day. 

~l:Cf"<E I - Ml\i·IDLE VIA BYEMAtl COiHRJL WSTEi-l m1L Y 

HANCJLE .Vl/:\ • BYEM/1,J:,,! 

-. • .. 
_The proportion 

-·- -- ~­
•. • .. •. ,,: :· • . . . ... 

' . ·:. ·-=··.· 
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of sunlight 2o1lection and_ 52 nrinuies of darkness collection per day exists 

, .. , ... ·-··· at each "i·ite;•···,··0ne-·h.1.1ndrnc! arid s·eventeen minutes per site represents a· duty 

cycle of .08 p_er site or .16 i"-f hm .s-ites are op2rating. 

3.6.l Minimwri Sunliqht C0r1ditions 
. . 

. The, •ailowable dt:rty·cycle .for max eclipse; .from paragraph 2.3~2 

:,above, drops from .11-to ~05 .between ~ear 4 (CY 75) and Year~ (CY 76) fo~ 

_7107A. "The allm-iable duty cycle for 71078 for max eclipse drops·_from·.20 
. . . . 

to .17 beh12en Year 4 .(CY 75). and Year 5 (CY 76) .• The duty cyc·lefor 7l07C • 

and 71070 presents no problem.between Years 4 (CY 75) and 6 (CY 77). • Jhe 

ma"iri concern for 7107C is n:2 "int2 i r.i ng the pr0p2r eciu il i br"iurn b2tv1een da,knf:Ss • 
.. 

and sun1iqht collect-ion to sustain the battei~_y h221th . 

. To obtain a duty_ cyc·ie of .05 

·in the number of !ilinutes of co·1·12ctfon ?teach s·ite v;ou·1c1 reduce the .overa"Jl 

collect-ion drafo~ and hence the duty cycle. Resetting the s·atel"!ites 

several rnfoutes earl·ier on ectch rev Houle! have the added benef-it of reduci°ng. 

horiznn ~ithout being reset. 
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.. . . .. ; ..... _,~:.:I.he. 72.° nripu~~s -C?f. coll ec-~ ion . pe-r_ day mu st h~~efor~, be . ~p;:,orti oq,.:d. 
-~ •••. • .• ·- "'... • - ·: . -~ • • : - .. _ ., :.- .. ·· - .. -~-- ~--··· . -~.-::,.· ·... . .. ·-•-··=: .... •":'-·•--t:"' 

among sixte2n site .pass2s for h;o.sites. It i_'s recrni1m2ncied ·that th1s be rlci;:e 

in conjunction .\·lith tasking ·authority.-in order to .milximize co·11ection 

·.L Sinc_e the·.pow2r on ]1078. can sustain present norr.ial col]2ct·icn> • 

· it should :be interrogated before 7107~.·- . • - . _ .... 

cycle and 

2. Early reset.will -serve thedt:Ial·purposes oi.reducing·:·the dut_y 
. . . . - ·. - ~ . 

. • . " .. • • • ·. . . . . . • . . --~ . ~ • • . :- • . . _:· •. . : ..•. ~. . • : .. - .. : . . . . . . ,• . 

diminishing the probability of-leaving ·a station withoi.i°-t tes2:L _·. <: •• _ 

• • - .: •• : '·-. • • .; •. :·::..·· ·, ·:.t .·.••• .: ... - : --
... · _: 

,.: 3. 6.2 
... -. • .··: -.... . ... · .• •• 

High Sunlight Coi:iditions .. ·.- .. ·. - ... • • • •• · • • • • • . · . 

Abo·v~ sh\;rcen~ • sunl i ght·~·-.the· ~at~l\ H~~ ._:~:;~- .a•b.;·~' :'_i_o::·:~-st_~·J·~ ·-.:~-;,2·<·_'::. _·,: •• 
-~: ... 

• . loads from._hio sites tasking through Year· 5 (CY .76) at the ·present load 

levels. Pr~s~nt ~alculations.indicate.that satellites sho0ld have th~ 
. . 

ab·i1 it_y to operate through Yt=~ar 5'"(cY 'n)°. _ ~ r:1or:e-valTd-p.,ojeci{on of 

(CY 76) progresses. 
,.·. 

3. 6. 3·•. Effects of Failure to Reset Satellites. 

The fa'ilu,e to re-set a satellite \•ihen ·it· leaves a s'i'te's horizon 

hai been examiAed for collect1orr a 
~-~-~---------~--__J 

providing ·b~ckup to. reset. There -are no ~ases. \·1he:--e.. -~ "sate l i°-i t~ w1 i l ·go •.. 
. . . . . . 

. . . 
However~ there ar~ many· instances 

. . 

It ·1 s th2r·efore. imp2rativ~ tr.at_ a·11 poss·ibl e precautions he taken to r2set 

ttp s.,1tellites before leav·irng c1 site 1 s hori'.zon. • 
. > ' . 

. . . 
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..,,, '.i t·;d;i t;;,U ··. Fa1 lure to R'eset Time G::ips -,. • ':. • • 7- ._ : ~ • • • •• ; ' ~- • ;•·:·-••.·•/ •• 

.. 

·. -. ·. . . . 

EQX 
19E-2U 

s·ite Coll2cting Site Resettinq • •rime Gap.(/\oorox) •••• 
----'---'--'--'----

.:·: . · • 10 
·.:.·;:; .·._; 70 

85 or 70 
.... · . 

2W-l60W 

l60W-175E 
• . . : .-.. 

.. :.: ·, .... ::. 10·. 
. • .. ·'<_ 70 • 

175E-96E 

96E-45E 

45E-19E 

4.0 Sumrnary and Conclusions • • ._ :-.·: 

At this time> it seems •1ikely that the 7107 satellites ~ill continue 

occur. 1-';hi le th2 projections bt:yond Year 5 (CY 76) indicate that th2 system 

an evaluation next year. • In order to achieve this objectivey the satellites 

must be treated with care and :the tasking on 7107A must be reduced during 
---. 

are: 

l. 

2. 

Two sites c0llecting data 
~~~:--------c-~~~____J 

Attention by site personnel in avoiding potentially haiardous 

oper~ting conditions. 

--~ 

3. Continued careful nJonitoring of spacecraft health by 

and ~iava 1 Research Laboratory analysts. 

,. . · . 
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COLLECTION HIGHLIGHTS 

OCEAN SURVEILLANCE: 

A.total of ·l48-3t I-items vJere reported, 339 of which were equated.-to major 
combatants or auxiliaries and 133 of which were major cbmbatant associated 
but could not be correlated to a specific unit. FifteenL_ ____ intercepts 
and 996 merchant intercepts were reported. Activity was moderate from the 
Mediterranean and Black Sea and relatively light from all other fleet areas. 

were intercP □ ±Pd frnm the Sea of Japan on 29 October 
~a_n_d_o_n_2_l-No_v_e_m_b_e_r-.--Of-t-he fi fteenl ]intercepts two v1ere located 
out of area, one on 5 November north of the G11lf of ~ammamet in the central 
Mediterranean Sea and the □:her: a no:siblel ]from south of the British 
Isles on 21 November. L . _ . I emitters were isolated in the Black 
Sea during ·the report peno . ne ex 1bits a very highly stable pulse train 
and is believed to be emanating from the fourth Black Sea Construction Kara. 
The other does not exhibit the high degree of stability and is believed to be 
emanating from the h~0 third Black Sea Krivak. The Kashin PROVORNYY was also 
noted in operation (after an extended yard period for conversion from DLG to 
DLGM). • 

Fifty intercepts were accomplished of the KRESTA II CLGM MAKAROV and ISACHENKOV 
as they monitored allied Ocean Safari operations in the North Atlantic and 
Norwegian Sea. The ISACHENKOV returned-to the North Fleet w~i~e the MAKAROV 
cont.'inues to l·inger off the British Isles (monHorinq the remainin~J ~lATO 
vesse·i s). 

Primorye AGI KAVKAZ returned to the Black Sea after deployment off Cyprus. 

Moskva CHG LENINGRAD returned to the Black Sea after a Mediterranean deployment. 
(The vess.e l v1as relieved in the M.ed Squadron by the l(ynda ADM GOLOVKO of the • 
Black Sea Fleet). 

Kashin □ LG OGNEVOY returned to the Mediterranean Sea after a stay in Conakry, Guinea. 

The Kresta I ADM ZOZULYA and the Kresta II ADM ISAKOV have departed the Medi­
terranean Sea and are presently northb0und in the Atlantic. (Vessels are 
apparently returning to the North Fleet). 

The Desna AGM CHUMIKAN v1as intercepted during operations on the 52 ·degree earth 
trace and return to Petropavlovsk: 
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TECHNICAL INTELLIGENCE AND EOB: 

Unident~~-~intercepted on 24 October bj~-~-~-c-'~isplayed 
occasional .double pulsing with two different intervals. At times a.•. 
pulse triplet was noted. The emittei was ilso noted occasionally 
being transponded in the~-~~---~~~ Thi~ may have been 
due to narrow pulse group activity or a wide emitted pulse width. 

A~------~intercepted on 27 October b~~--~was 
geolocated to 37-34N/Ol9-58E. A max amplitude level (binary word) of 
fifteen was noted in 7107A and twelve in 7107B. A max sidelobe level 
of two was noted. The HBW calculated·to be 4.1 degrees. The emitter 
displayed a high degree of PRI stability with burst to burst PRI 

.variations of 0.1 nsec or less. This reported PRF is the resultant 
of basic 124.l PPS PRF as intercepted in the five RF mode. 

~-~ was intercepted on 5 November by~---~and geolocated 
to 5l-06N/022-03E and displayed a PRF of 416.4426 PPS. Its PRI legs of 
2334.6 and 2467.8 usec equate to the 175th and the 185th countdowns 
respectively of a 74.95967 kHz 2 KM crystal. 
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,,I u BYEMAH 
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GROUND SITE STATUS 

12_4 _ N0vember -'.'" 19 December , ... , .... , •• - •. - . - ~ -: . . --- ... .. ·• 

~~u-pe-_r-a~t-,-on_s_r_e-ma-,-n~,-n-r~e-ady condition 

Completed Phase X Engineering Evaluation 

IPA is installed and on site training by HRB-Singer 
representatives has been completed. 

Conditions normal although-some recent problems with the 
fixed head disc have been encountered 

Terminated operations 31 October l975 
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