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FOR OR. HERMANN. INFO MR. HILL AT -O_M ___ _ 
FROM~ GENERAL KULPA ~--:_,;::"--F ___ ...__ 
SURJECT: FARRAH I BATTERY LIFE 
PEFEREI-JCES: A. I I iZ!2[:2, -~2 FEB 8·i 

8. KWBISON 2423, 4 MAR 81 

De._ I ~ss4. 12 MAR e1 
~. ---~10371, 19 MAR 81 

1. ~T THE JANUARY 81 P989 QUARTERLY REVIEW, THE PRIME CONTRACTOR 
BRIEFEO THE PRELIMINARY RESULTS OF A FARRAH-I BATTERY LIFE STUDY. 
THIS STUDY INDICATED THAT THE TASKING CAPABILITY REQUIRED BY THE 
FARRAH-I GENERAL SYSTEM SPECIFICATION, TOGETHER WITH THE INCREASE 
IN PAYLO~D POW~R REQUIREMENTS BEYOND THE ORIGINAL PREDICTION, 
RESULTED IN A SUBSTANTIAL REDUCTION IN EYPECTED B~TTERY LIFE, 
WHICH, IN TURN, REDUCED THE OVERALL SYSTEM MMD BELOW THE SPECT­
FIFO 36 MONTHS. THIS PROELEM IS BEING RESOLVED BY SIGNIFICANTLY 
LOWERING THE BATTERY OPERATING TEMPERATURES THROUGH THE ADDITION 
OF OPTICAL SOLAR REFLECTORS AND WHITE PAINT TO VARIOUS VEHICLE 
SURFACES. WITH THESE MODIFICATIONS THE TAPE RECORDERS WILL 
REMAIN THE CONTROLLING FACTOR IN THE FARRAH-I MMD. THE FARRAH-I 
MMO WILL MEET OR EXCEED ITS SPECIFICATION OF 36 MONTHS. 
2. FARRAH WILL EXCEED ITS SPECIFICATION FOR BOTH MMD AND TASKING 
CAPABILITY, I.E., THE 208 MINUTE PER DAY SPECIFICATION TASKING 
MODEL. HOWEVER, THE EXISTING FARRAH POWER SYSTEM WILL NOT 
PERMIT FULL EXPLOITATION OF THE VEHICLE'S CAPABILITIES AGAINST 
CURRENT AND ANTICIPATED FUTURE REQUIREMENTS. DURING PERIODS 
UHEN THE SPACECRAFT OPERATES IN LESS THAW 100 PERCENT SUN, 
(ABOUT TWO THIRDS OF THE YEAR), THE POWER AVAILABLE ON CERTAIN 
PASSES IS INSUFFICIENT TO ACCOMPLISH THE DESIRED TASKING. 
THIS SITUATION OCCURS PRIMARILY IN PASSES OVER THE CENTRAL SOVIET 
UNION AND EASTERN EUROPE WHERE TECHNICAL INTELLIGENCE IS A 
PRIM~RY TASKING OBJECTIVE. 
3. BASED ON THESE CONSIDERATIONS WE SHOULD ADD A THIRD B~TTERY 
TO THE FARRAH SPACECRAFT. THIS ADDITION WOULD RELIEVE THE 
EXISTING POWER CONSTRAINTS AND PROVIDE IMPROVED FLEXIBILITY TO 

•_,, --
l. ;;~ •., ~ - : -~~,... ; 

MEFT CURRENT AND PREDICTED FUTURE REQUIREMENTS SUCH AS INCREASED Tl, 
CURRENT INTELLIGENCE, OCEAN SURVEILLANCE A~D SUPPORT OF MULTIPLE VAN 
OPFR~TIONS. TODAYS 
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Ri:ii3RAM 9f:9 SYSTEM PR0 1.'IDES A COME: HJt,TICfrJ or:- [li!E PACJ 1JE:i_ A\JD 
TWO URSALA VEHICLES TO SATISFY THESE REQUIREMENTS. AFTER i982 
WE MTGHT BE TOTALLY DEPENDENT ON FARRAH-I. 
4. THE COST OF ADDING A THIRD BATTERY TO eOTH FARRAH-I AND 
FARRAH-II IS S4.2M. ADDITION OF A THIRD BATTERY TO FARRAH-I, 
ALONG WITH CURRENT PAYLOAD PROBLEMS, WILL SLIP ITS AVAILABILITY 
TO DECEMBER 1981. CONFLICTS WITH TEST EQUIPMENT AND OTHER 
RESOURCES WILL RESULT IN A FARRAH-II AVAILABILITY IN AUGUST 
1983. I DESCRIBED THE FINANCIAL IMPACT OF THESE SLIPS IN 
REFERENCE B. IF FARRAH-II AVAILABILITY IS SLIPPED TO DECEM8ER 
1983, WE CAN CREATE A FUND REQUIREMENTS PROFILE WHICH COVERS 
BOTH FARRAH-I AND II SLIPS AND THE BATTERY ADDITIONS AS FOLLOWS: 

FY 82 FY 83 FY 84 

2.0 8.3 2.0 
FURTHER DELAY OF FARRAH-II WOULD NOT RESULT IN ANY FURTHER 
SIGNIFICANT SAVINGS AND WOULD BE COUNTERPRODUCTIVE TO OUR GOAL 
OF INCREASING OPERATIONAL CAPABILITY. 
5. I NEED TO KNOW IF THE FUND REQUIREMENT CAN BE SATISFIED IN 
ORDER TO DIRECT THE CONTRACTOR TO PROCEED WITH THE etTTERY 
ADDITION BY 15 APRIL. A BRIEFING ON THE OPERATTON~L IMPACT OF ) 
NOT MAKING THE MODIFICATION IS AVAILABLE. 
REVW~ 25 MAR 2001 
G E C R E i 
BT 
t:!2099 
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-i. REOUE:S-T YOU DEUEL De;. A F: ECOUER y DP TTOi,J TO co:;:;:; ECT THE MA I H 
2EAM OMNI-P SENSITIVITY ANOMALY DESCRIBED IN REFERENCE A. 
FOR PLANNING PURPOSES, YOU CAN ASSU~E A FARRA~ I LAUNCH DATE 
OF MARCH ~982. SCHEDULE AND COST IM 0 ACTS SHOULD BE I TIFIEO 
AS WELL AS A MORE OETAILEO ASSESSMENT □= THE TECY~ICAL, MANU~AC­
TURING AND MISSION IMPLICfTIONS OF CORRECTING OP NQT CORRECTING 
THTS tNOMALY. IN ADDITION TO PROVTOING OPTIONS A~D RATION~LE, 
~ 8RlEFING ON THE SUBJECT SHOULD BE PREPAR~D TO ASSIST LATER 
rr.t EY~Pt.Aii-,.Jif-Jf3 THE IE:::~~JE A~J[) THE F.~Ef:OMME~.l!)ED EtJLJJTTO~J Tl] t.JE;4 
~ND DCI'S SIGINT COMMITTEE. 
2. tT THE RECENT P-989 PROGRAM REU~EW CREFEFENCE 81, TµE 
PRTME CONTRACTOR DESCRIBED~ POTENTIALLY SERIOUS FARRAY I 
E! A TTtR ~f~ ~/P [iLl~~! SlJB J:;~y~t;TEM PF: GE~ f_EM, R EOIJ~.':;T ~YCdJR ASSESf:~E~·-JT 
OF THIS PROBLEM AND IF IT IS IN FACT SERIOUS, REQUEST RECOVERY 
OPTIONS SE DEVELOPED ~S FOR THE OMNI-P SENSITIVITY ANO~A~Y. 
3. ~ COST □ 0 TION, FOR THE ABOVE, S~OULO BE DEVELOPED TO DESCRIBE 
TH~ IMPACT OF FARRA~ II IF THE ADDITION~L WORK IS DONE WITHIN 

APPROVED PROGRAM. 
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ANO UNIQU~ CONTRIB0TIONS TO OUR SIGTNT MISSI IN PARTIC ~RWE 
HAVE co~~ TO COUNT MULTIPLE P-989 VEHICLE OUTPUTS IN SATISFACTI 
OF WORLDWIDE SEARCH, OPERATIONAL SIGINT, TI AND COMINT MAPPING FUNC­
TinNS. WE ARE PARTICULARLY CONCERNED T~AT THE GROWING UEHICLF POWER 
[>EMAt-.r):":=; [JF Tl-IE FARHAH-I PA\'LCI!~[J Wit.i_ TAX. T~··H~ PRESEf.~T Bt1TTEP_y~ i::f4P·AC:IT~f 
SUrH THAT SEVERELY REDUCED EWD-OF-LI~E TIMELINES AND IMPAIRED o~ERA-

FL t:-x·r e TL. I T"•f w T i_L. RESLiL. T 1t LJE E,;TR ci;· .. j "•{ StJP pc~~ T A ;;;,t,[:f]!.} ·y· 

AS SUGGESTED IN REF WHICH WOULD INC □RPORATf SUCH AOOITION~l 
f!ATT[P~'r' [:r4PACITY A?··JC; PCtWE~~ S!J~:s;·y::3TEM RELltJR.t< ~E; Ll;J f; f;t..t.£ 1 • ..JT~TE Ti4!:: 
PROBLEM AND SUGGEST WJRK B~GIH AS SOON AS POSSIBLf. IT IS OU~ U~DER-
STtNDING THAT SUCH A MODIFICATI CAN BE ~CCOM~OOATED IN THE LIKELY 

MAINBEAM TI CAPABILITIES 
OF THE MISSION 7300 PROGRAM IN TH~ ~2-~8 G~Z R~~GE ARE SIGNIFTCA~TLY 
HAMP ED BY THE FARRAH-I iY OM~I DOWN TER LOSS IN SENSITIVITY. 
ALTHOUGH WE RECOGHIZE THERE IS RISK ASSOCIATED WITH REPAIR ATTEMPTS 
OF THE PROBABLE CAUSE [INTERMEDIATE FREQUENCY SOLID STATE SUiTCHJ. 
WE N~UERTHElESS UANT TO EMPHASIZE THE IMPORTAfJCE or THIS MAI EA~ TI 
Mif;f;If]?·* TC1 [fljR f:Ii3It·JT f.JEEl):311 IF A~·fY FI)::' I~; P!JSSIBLE WITHii'-.l A [)E~Ef?­
R.t[) Lt~lit-JCH ECHECdJLJ:: [FALL E:Ji1~E;PRii,Ji3 f.:!2J WE Ef~;c:[JfJR:\GE Ti-JI~: DEFIC:IEi•JC'r' 
BE RECTTFIED. 
Ri:VW ~2 MAR ·H 
!:lFCF,E"f 
BT 
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1. DURING REVIEW 0~ FINAL FARRAH-I PAYLOAD ACCEPTANCE TEST 
DAT~. AN 8 oe REDUCTION IN GAIN IN ONE OF THE TWO OMNI 
RECEIVERS WAS DISCOVSREO. TME PRIMARY FUNCTION OF THESE 
RECEIVERS IS MAINBE~M TECHNICAL INTELLIGENCE. WE HAUE 
DETERMINED THE FAILU.RE TO BE IN Ai'J IF SWITCH MODULE AMD Hr!i1,.JE 
TO ASSUM~ THAT COMPLETE LOSS OF THIS CIRCUIT WILL EUENTUA~LY 

2. THE CONTRACTOR HAS DEVELOPED A REPAIR PLAN W~ICH, ON­
PAPEP, SUPPORTS A DECEMBER ot ~981 LAUNCH. HE DOES NOT 
RECOMMEND REPAIR HOWEVER. I HAUE ASSESSED THE PR0°0SEO 
RFP~IR PLAN fND BELIEVE TMAT THE TIME ESTIMATED TO REPAIR 
THE PROBLEM IS OPTIMISTIC. THERE IS A MAJOR RISK TO OTHER 
suss,·sTEMS AND PAYLOAD WIRING DURING DISASSEMBLY REPAIR 
REASSEMBLY, AND ENVIRONMENTAL TESTING. THE MOST CRITICAL 
COM 0 0NENT 0~ CONCERN IS THE 20-LAYER MOTHERBOARD USED IN 
THE DATA HANDLER SUBSYSTEM. IT IS A COMPLEX BOARD CON­
SISTING OF HARD ANO FLEXIBLE LAYERS INTERTWINED TO ENASLE 
A PORTION OF THE SOARD TO BE MOUNTED 90 DEGREES TO THE 
REM~!NOER. THE SUPPLIER HAS eEEN UNABLE TO PRODUCE A 
SECOND e □A~D IN MANY ATTEMPTS. A REDESIGNED BOARD WILL 
BE USED FOR FARRAH II. UTILIZING A HARD BOARD WITH PGTNT­
TO-PGTNT WIRING. THERE IS A HIGH PROBABILITY TMAT THE 
FARR~H I BOARD UOU~D BE DA~AGED DURING REWORK ANO 
SU9SEQUENT PAYLOAD VIBRATION. I WOULD ThEN BE FORCED TO 
INCORPORATE THE FARRAµ II DESIGN INTO FARRAH I REQUIRING 
FOUR TO SIX MONThS ADDED EFFORT. THIS WOULD DELAY THE 
LAUNi;H OF FARRAH I W!::LL BEYONO MARCH 1982. T!--!E MF.JIMUM 
COST TO REPAIR IS S5.1M AND THE RISKS I HAVE DESCRIBED 
WOULD REQUIRE ANOTHER $6-7 MILLION TO COVER. 
3. UE HAVE ASSESSED THE COLLECTION IMPACT CAUSEO ev LOSS 
O!'=' Tilif; CIR.CUTif:Y AND 8ELIE1JE Ti-l;~T THE F:EOUCTTON TN 
CAPA8TLITY DOES NGT JUSTIFY THE RISK OF REPAIR. TME 
RFM~TNING RECEIUER/ANTENNt CAPABILITIES OVERLAP THE FAILED 
UNTT CONSTDE~~BLY. A MESS4GE DESCRIBING DETAILS OF T~IS 
!M~A~T HAS BEEN TRANSMITTED TO INTERESTED ELEMENTS OF lh~ 

COMMiHHTY. A BR I£j:ING ON THE SLIBJl:.CT IS AV(iILABLE TD t~SSTST 
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~F-(-tR-·=~J. HILL INFO= R. PAULSON FM; GEN KULPA 
SUBJECT: P989 TEST PROBLEMS ANO LAUNCH DELAY IMPACTS 
1. THE P989 PROGRAM IS UNDER A FINANCIAL STRAIN DUE TO 
DIFFICULTIES ENCOUNTERED IN THE PAYLOAD AND SYSTEM TEST 
PHA S, AND THE ANTICIPATED LAUNCH SLIP OF TH~ H-17 HOST 
VFHICLE TO FEB/MAR 82. 

Cuim!l SYSiEM 
I 

.. 
.. . 

S&T 

TC 

2. DIFFICULTIES IN PAYLOAD TESTING, AS BRIEFED TO MR HILL RF 
ON 17 SEP 80, CAUSED' THE FARRAH 1 PAYLOAD DELIVERY TO SHIF+,~---~--
FPCfr! OCT TO LATE DEt' 8!J. FURTHER PR08Lt.MS HJ PAYUJAO 
COMPATIBILITY TESTS-HAVE REQUIRED REWORK OF SELECTEO COMPONENTS 
AND DELAY OF REAOi FOR MATE STATUS TO JUN 81. THESE DELAYS 
AND REWORK OPERATIONS H4VE COMBINED TO SEVERELY TAX THE P989 
FY 8~ PROGR~M. FOR THIS REASON, REQUEST YOUR CONCURRENCE IN 
P989'S REQUIREMENT FOR S~.99M IN FY 81 REPROGRAMMING FOR 
F~RRnH 1 AT THE EARLIEST OPPORTUNITY. I AM UOR~ING TO 
IDF~TIFY A SOURCE FOR THIS REPROGR~MMING. 
3. AN F-4 LAUNCH DELAY TO EARLY 82 rs IN ALL PROe~BTLITY 
THF NEW P989 BASELINE. P989 COSTS ASSOCIATED WITH THIS 
WERE DETAILED IN ALT 3 OF THE SEP 80 HEXAGON BUDGET 
RFUISION. DUE TO STORAGE AND RETrST OF F-i, AND F/4/F? 
SYSTEM TEST CONFLICTS, THESE COSTS WERE ESTIMATED AT 
"4M r;~J F\{ 8-i At~JCt 7 u3t'1 If-~ F\l' :32= THESE C·DE;T I~PAC:TS ,~,:::E 
STILL VALID, WITH THE EXCEPTION THAT 3.8M IS NOW FORECAST 
TO BE NEEDED IN FY 83, THEREBY REOUCING THE FY 82 IMPACT 
TO 4.3M. REQUEST YOU TAKE APPROPRIATE ACTION TO INCLUDE 
TME ADDITIONAL S4.3M IN FY 82 ANO $3.0M IN FY 83 AS THE 
Nrw P989 BASELING PROGRAM. 
Rt.~H,,J 04 Mt:R. €: -1 
·==FCxtT 
BT 
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SU8JEC1: PAR1IAL LOSS 
FARR~H I IN BANDS 6-8 (i2-18 G~ZJ. 
1. SUBSEJUE~T TO FINAL PAYLOAD TESTING AT ~OTORJL~, AN 8~5 
~EDUCTION IN OMNI-P SENSITIVITY WAS DISCOVERED DU~ING A PRE­
SHIPMENT TEST SIGNAL GENERATOR CTSGJ UERIFTCATION. 
INVESTIGATION REVEALED ThE CAUSE TO BE A FAULTY DOLIN­
CONVERTER IF SWITCH MODULE. I HAVE REVIEWED ThE TECHNIC~L 
RIS~ OF REPAIRING THE FAILEO UNIT VS ACCE 0 TING AS IS. 
THE REPAIR REQUIRES RE~OVAL OF THE DOUNCONVERTE; FROM ThE 
"B'' BOX, DISASSEMBLY OF THE DOWNCONUERTER, REPAIR ANO 
TEST CH= ri-n:: IF s~itTC:H MOl)!jt_E: I HEA!3SEME:t:·r fJF THE: ocn,~n•.J· .. 9 

CONVERTER, FULL SUBSYSTEM TEST, REINSTA~LATION INTO THE 
aea 80X, FULL ENVIRONMENTAL AND FUNCTIONAL TEST OF TH€ 
0 8~ 8GX AND REPE~T OF PAYLOAD C4LIBRATION. 
2. THE FAULTY OUTPLiT !S CONNECTED TO TM~ QMN!-P (PLUS) 
CW, PULSE, AYO TI RECEIVE~S. THE LATTER TWO A~E UN­
~FFEC 7 ~0 SINCE E~C½ HAS AN AGC WITH AN 8 oe DYNAMIC 
RANGE CAP~BLE OF CORRECTING FOR THE LOST SENSITIVITY. 
HOWEV~?, THERE IS A POTENTIAL FOR COMPLETE IF SLlITCY 
~OOULE FAILURE IN WHICH CASE 4LL TH~EE SUBSYSTEMS WILL 
BE AF~ECTEO WHEN CONNECTED TO THE OMNI-P OUTPUT. THERE 
rs AN OMNI-M [MINUS) SUBSYSTEM WHICH IS OPERATING 
CORRECTLY. IN MOST CASES, IT WILL RECEIVE SIGNALS FROM 
TH~ AREAS NORM~LLY COVERED BY T~E OMNI-P' eur WITH 
SLIGHTLY LESS SENSITIVITY. THE 0°E~AT!ON~L TM 0 ACT OF 7 H~ 
CURRENT 9 DB SENSITIUITY l.OSS ANO ~ULL SENSITIVITY LOSS 

3. IF THE ~AULURE REMAINS LIMITED TO THE 8 DB SfNSiTIUITY 
LOSS IN THE OMNI-P CW RECEIVER CHANNELS, THE IMPACT □ N 
MISSION SUCCESS WILL BE SMALL EXCEPT IN THE AREA 0~ WE~K 
NON-SCANNING CW SIGN~l SEARCH AND TI. 

FtJR L (it.J P {JWER. i~ I -~<EC\ 8 Ei~M EM I TTE:R s· l or: t~ TE!) I;~;- TJ'it: 
NORTH~RN HEMISPHERE THAT ARE ORIENTEO GENERALLY IN AN 
EASTERLY OR WESTERLY DIRECTION, THE OMNI-M CHANNELS ALONE 
PRIJi..iIDE:::: suF1::rcrENT c:0 1.iERAGE. HO!.ifi.JEF:. THE cout:r-iAor:- OF 
SCHJTI·1EKt.·t PtJiftJTTf~JG E·EA~.S IS RE::;TR.ICTED 9·y· THE (:d~f3RA~)t-!"TICfr·J 
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OR LOSS OF SENSIT!UITY IN THE OMNI-P CHA~NELS WHEN THE 
COLLECTOR IS eELOW APPROXIMATELY 65 DEGREE N AHO 25 DEGREE 
N. e~LOW 2S DEGREE N, THE COUE~AGE rs RESTRICTEO FROM 
FIXED BEAMS POINTING IN A ESE OR USU DIRECTIONS. 
IH CONTRAST, FOR E~ITTERS EMPLOYING A LARGE SCAN VOLUME 0~ 
CIRCULAR SCAN THE DECREASED FIELO-□c-uIEU ~NO REST~ICTED 
COl.LECTION GEOMETRY IS EXPECTED TO ONLY CAUSE A REDUCTION 
IN T~iE AVERAGE INTERC~PT DURATION BUT NOT TN THE PROS~BTLITY 
OF INTERCEPT. UNLESS THE EMITTER HAS A RELATIVELY SHORT 
Ct~1.~-TTJ1jf t# 

FOR SIGNALS THAT NORMALLY EXCEEO THE SYSTE~ TH~ESHOLD 
BY MORE THAN iG DB, THERE UILL BE ESSENTIALLY NO LOSS IN 
r,ui•~t;E!i.S !]~ SIGf\lt\L.E; [:rETECTE!) ~ E:LiT LESS [)l~T4 WIJ_t_ BE: 
GATHEREO DURING T~E AVERAGE INTERCEPT. 

IF COMPLETE FAILURE OCCURS, ALL TMREE RECEIV~RS 
CON~ECTEO TO THE OMNI-P CHANNELS WILL BE AF~ECTEO. HOWEVE~, 
THE OMNJ-M ANTENN~ GAIN IN THE REGION NORM~LLY COVERED 8Y 
THF OMNI-P CHANNEL ANTENNA rs NO~INALLY ONLY ABOUT 12 oe 
DQLlN FROM THE PEAV G~IN 00ER MOST OF THE POTENTIAL ANGLES 
OF AnRIVAL (THOUGH THIS U~LLUE AT A SPECIFIC ANGLE 0~ 
ARPI !S QUITE DEPENDENT ON POLARTZATIONJ. THIS ALLOWS 
THE ONNI-M ANTENNA TO PROVIDE FAIRLY GOOD SYSTEM 
SENSIT!UITY AT NEARLY ALL REC~TUE ANGL~S OF ARRIVAL, AWO 
PROVIDE FAIR TO GOOO SYSTEM SENSITIVITY OVER MOST OF THE 
RECEIVE ANGLES OF ARRIVAL TYPICALLY EXPECTED FOR THE 
EMITTERS OF INTER T. 
1. C□NSTDERING THE MISSTQN TM 0 ACT ~8 STATED A90VE ~ND THE 
RISK TO UNRELATED CRITIC~l SYSTEMS (SUC~ AS THE DATA 
HANDLER) DURING REPAIR ANO RETEST, IT IS MY I~TENT TO ACCE 0 T 
THF SYSTEM OPERATION AS IS. I WILL DISCUSS THE ISSUE TM 
DEPTH, T~ DESIRED, AT YOUR COVENIENCE. 
R.E:l.JI.J t]3 F~EJ3 0·1 
SEC.Rf:.! 

~ .. ,": :: ;·: 
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