Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

12 JANUARY, 1982

MODERN OFFICE BUILDINGS
UTILITIES ALTERNATIVES
PROJECT #9433
STATUS REVIEW

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

TRW

f?ﬂ» C“"E 2 2

o
c
Vex



Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

ML

S1HO443 HIHLHUNG e

NOILVHINID 3LIS-NO / SMOTd ADHINI —
SMO14 ADYINI —
SNH3l1vd AvOo1 —

W3ILSASENS SO3/ ADHINI 'A'Od o

ALITIGVIVAV —
NOILdINOS3a—
HOVOUddV JISVE —
W3ILSASENS HIMOd D1410313 'T'0'd

JUNLYVIIA-40-1N10d OL SNOILJO 40 ONIMOHUVN —
3INAIHIS ANV MOTd 103r0Hd —
aNNOHOIOVE o

SJidOl

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7



Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

. $30UNOSIU/SLININNOYIANT, 3
E E zp_w%.zoummu.uwm $IINOU19313
‘saN3Y L INOISUIANCD 43

S31IDOTONHIIL }

193r0Ud ¥ HOUV3S
06666 01 666 :IDNVY ALITIEVIIVAY HIACD Sv3UY OL NOLLNEIULSIO ®
$1439N00 40 JONVY HIAO ILVHIL V3UV H3A0 NOILVIO1TV @
_ $03 79 4IMOd ©
(SMv170d 1981) S1430NO0 AVTIHIAO
JONVNILNIVIY S1NIU4L004 HINOLSND
»  WNOILYHI4O o | WOY4 $3181INCOU4IY
NOILISINDOV © Y
AN3INNO0Q TYNIS 1800 31VNIVA3 }538 1 2 1813000
ONI43IUS (1]

A¥3ANIQ ] sonmvua M
ONY 14vHa 3uvd3ud
131IVHVe

; NI $93 % UIMOS
1vo42M DNILLS W04 ONY $I11SILVIS OILYWITD ©
VNI UGN o SITIVA LOVaNI NOILONYLSNOO o
3Yv4Iud 1IVINI JUNLIILIHOUY o
SWYHOVIO %0018 SNOILAWNSSY
83 ¢
1439N0J HOV3 HOJ WIMOd ¢
SIILNIVIHIONN B A arav o 1 (ETUED]
SIILIAILISNIS 2LVATVAI M0'S 335) 13A3T140L
saN3uL
SN 1va s $ININ3IUINDIY
318W3ssY
AN3ISIY ~ SIINV3IHONY
‘38149830 SININIVINDIY AdSILVS
‘IZATYNY S1OVaNI FUNLOILIHOUY BNDIOVHLNIAVYL
. ‘Oud3Y ‘DNILNINOD
13udu3INI 11 %1 37300W T D 1 aoang
NGO $31NQ3HIS NSVL
] e un M NOILYJ0TTV ¥SV1
WaISAS AL ap NMOOXVIYE NSVL
ve3 Wv31 318W3sSY
L. .
31NaIHs
‘N -
‘3ZINVOYO

S3IAILVNYILIV SIILIILA DNIATING 3D1440 NY3AOW
€e¥6 LO3arodd

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7



Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

SL-T "ABY 900¢ IR LSAL

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

T RSvEYN i oRcovgeny 2iv0 SASYNYRN TYNOILOWNS
STVACHAdY
SNV110Q 200 5-_.._
$UV1100 TV ELYR —uuc_n_ $2OUNOSAY L3I0 TVIO0L
.-3..\!3..8-31.5-.4
¢ ¢ 14V —&N.“ NI ¢ q q o lllll 4 F+-F-----""-"""==-=-=--"=-=-=-°=-°--
v WL md-----1 | o010 ewnaeueonn] (O
= -----q [ooooiiinesevedavaid |6
- - oo DD III MOLVINSECSROULIERRT] | g
—X R N A SISATVNY ‘NOLLYIIBdUIINT]
& 2222 oo s i s avawar] |4
oot o] [ vaddAcd Boa ALTIEYTIIVAY 31vAVAL] 9
lllll - e - = - e e o em e e am = - = =
= =222-] |- - - e wnasanaqdag] |S
|||||||||||||||||||||||||| -4
R FNol15afoRd RV R EVIE ADG DRI 4
i < T T T IONaRduin0dk Y Telasy £
---==4 |- - - -~ 2iAEINe) fv B 3V ]
e T e R s
||||| L nlct........llltln..l..luiL
o — — o2 S w&@w@m&:m?@@u@m%mﬁﬁu i
§ 10oms 1IvEEA0 NSV AuvIRTE ,
1 H—%H SL|[ 9|08 _nN I (THC wori aanes | * HOILNMIIBO NSVIENS »|on
i 831 5 Ao 150 -
s | pes— 2 R
QONAEN BNTIVA BdAL
40’ — $12V4M03
erzzrIn azoNYHd
: i all
HNIGNING 301440 NUIGON__ » ».wwm,l..... — ..aM:... gl

133HS ONINNYId WSYL ANYWWNS



Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

ML

3HNL1YVY43a 40 LNIOd HOd 331037135 SNOILAO 3SIH L s

HOVOUddV 'S — HIV 31VIHL-ATIVHINTD 3LVINOHID —
3OVM3S —
+»+SAVO1 HILNdWNOD O1 S.NHVY

: 31SVM AIN0S — TVO0T1-A¥3IA 31VII1a3a LNG ‘INVS -

H3ILVM LOH 211S3woda — S3INOZ NI S.NHV ‘HILVM ILVINDHID —
SNOILONNL ALITILN HONIW @ NOILLNEIHLSIA SOT o

(S30V 33S) SHIJINDV — SaNIgyNL WY3Ls —

SANOd DNIT009D — : «+SANIGHNL SVYO -

+SHIMOL ONIT00D - s13s3ia -
MNIS LV3IH o NOILVHINID HIMOd 31IS-NO e

JOVHOLS ADHINT FT10AD TVNNNY — NOILVHINID JLIS-NO LNVANNAIY "JALLIV —

SdWNd 1V3IH HINVIN-30I1 — «Sdn -

SHITTHD NOILJHOSEY — $13S HOLVHINID-HOLOW —

+»+ SHITUHO TVONAIHLNID - SHIWHOASNVHL —
NOILVHIN3D SO3 o YW3IMOd TVILLIHD 40 NOILDILOHd

34YNLYVd3IA-40--1LNIOd OL SNOILJO 40 ONIMOUUVN

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7



Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

ML

avol TYWHON =

- AVOT TVILNISST =g ALITHLN

~ T T VY01 TVIILIED

NSVL NO S193443 ON HLIM NMOQ 38 NVO — SavOl ONIaT1iNg TVYINHON O
S3DIAH3S TVILNISSI ONIGTING
SHILNIWOD INIW "9
S1IHOIT &
SAvOo1 TVHIANID ONIATING %09 €
SHINOILIONOD HIV HILNIWOD ¢
SHIANOILIANOD HIV SdN 'L
avo1 1VILN3Ss3 'q
ATNO SHILNJWOD IWVHL NIVIN — aVO1 TVIILIHD 'V
SavOo1 SNg 31vHVd3s 33HHL I

NDIS3d 01 HOVYOUddV JIsve

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7



Approved For Release 2008/06/03 : CIA-RD|589-00244R000200290016-7

MYL

@319313S SIINAOW A3asSN A13AIM HO QUVANVILS 'd

S371NAOW WILSAS SdN NO IONVNILNIVIN AILVLINIAIHd SMOTTV T

W31SAS 3ITNAOW ¥ HO4 ONILVY %SL 9
W31SAS 3INAOW G HO4 DNILVYH %08 '©
—avo13TNAOW ‘XYW 'L

SW31SAS SdN LNVANNG3H 3
(AGANVLS) dNXOVE HOLVHINID 'd
AH311vE SdN ALNNIW 3AIL D

AIN3W3sve

ZHSLY ZH Sy ZH S\

ZH 09 ZH 09 ZH 09

:SHILNIWOD OL SNNY NILHOHS O1 LNIW3ISVE NI 31vJ01 '8
ZHSIY—€ ¢
ZHO9—€ 'L
SWILSAS SdN (9) XIS 'V
SAQVO1 TVIILIHD 'H

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7



Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

ML

Z’'L T3A0N "434

za

1a

IN3W3sve

HOO14 HOV3 OL SNNY OML '8

a3yiND3d dNXOVE HOLVYINID ON 'V

SAvO1 TVWHON Al

1 1T3AON 434

LA

9a

<sa

IN3N3SvE

SAvOo1 TVHINID ONIGTING HO4 HOOT4 HOV3 OL dN SNNY 334HL D
g3yiND3IY dNXMOVE HOLVHINID '8

39V.LNO0 NV ONIMO1104 SILNANIW €-Z HO4 1S0T 38 1M 'V
avo? TVILN3Ss3

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7



Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

ML .
13NVd NOLLNAIYLSIO IVA osyr :Q

13NVd NOLLNEIYLSIG OVA O8Y 1

13NVd NOILNEIULSIOOVA 09LY  d
A3 1INV

savo1 TVILNISSI

[a133us

Savo TvIILIYD

val {eqa

]
]

T La

¥ 133HS

$SQVO TVWHON
' [oi3ans

mozm._:oh;-:..- 1}

o1
¥ "ON $dn OL :
3] m|.|||

_iér
:;_,

A,
T

L L
_ooz&:o.p.m. J---.w .“ “_E
T

L_——?'_-%—_
—{ 3
N% 5

€ "ON SdN OL—
| m
21 _
(Z'ONSdnoL— T3¢ - _\ j:.!.u ]
|1 “ON S4Nn OL— 3E ! _JW Lo I— B —
\ . Z'ON
_.|In_ 9, & @ & SLV _
Q - - : 3ONVHLINI
&d _||Io_ _ zd —1_|_ | _ 39wnuss
| " "oN € 133HS y
_ S1V
' id | "
t
- - ' wiw
ALITILA

oL

3NIT 3T1ONIS a3iddNIS
34NLYVd3a-40-1LNIOd

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7



Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

oL

ML

24 SdN

|
A
B | | Pdea )
R it it IR B
ﬁ ) ! S T | b—4 1
(g Pl “
q ek I R
2N Sh | |
Y s __ R " __ r;_ _
P =" = _
SR I I R
_ r- . BRI “ b
e | vty | P
L .-
‘@za i— | B RN
[ € Sdn S | B ool | *9.5an|
o 1 Loy e 13T
|
| __
|
| [}
|

v -_._._.L I; € mmmm%ﬂ\a_ummmﬁ— »

oUn oB8A S 03/A I _—— e . Py
vox oook T U

) ]
e — — gt »Eb e droooy b M_
oM oSLe 54 — ’ ovn o3k \‘H Voooh ll[ _ ! ?\s/— Pz Nﬂ% \y 92

&N 000 CALS \ foaem o e s e o |ll|"

i , '
v/ |- v,
O L77NS FoNHIIM h . . € _l._-.. 5 —mq 9:(, Zoovv I R
N lKNW{“ h&\‘“K&‘ n \Q“ NW\\w ﬁ l\§- A ‘ i ——— e —] } dd *lﬂ
b6 L7INS FINFHTLIN "2 / z W wooer (o | o L .

B LPINS Fo7AF47Y °1 VimSal | whss )
. \ ' 10
.owlm.\gé wnosh'ds‘ ¥oooh | t Q\Z.EE @hb @W#% Cuand
wiger| | VT T
S . il 9 >
{ !
ﬁm 26N O3/ “dE \sw!nw | _|lo/ﬁu %u@ 6 @ 89 _u% |
L A “ | | ,
_u_%_ \uwk_%q T SWNnos/A ‘PE \%v\h ]
R B
e *

NolLLNgIy1sia avol .._<O_._._m_0

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7



Lt “Syowy W-/08-a¥ () IFINL
47-0m3 oy @ />

ML

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

$773> 081

WF1SAs ZH 574

oWy SEE!

NN

_____T'.\.Izul_

20008A %4 2'V 0002 _

u YUIONILIIS

i uuA L ) n\wa L bryisds
) _l ! — #O LW¥d
yosurIon L¥o7o LY AWF1148 L .l.l — v Sh
24 S/A 29 ol _ k
SHUS LSOVNXD 220006 278 9 . _ _
“SLoV2r0D XY 83¥2 . I .
dINL LVOHS DTN A3 . ) N, - -1 —-|= - - ——==
1 PaNIINT OSIW SupAVI¥E TIW S | Aju\._r 4. 44= . (L
' — - o - - —— - —— - - - - - — !
‘WPLSAS QFANVANI WOd ILVY A t .su\, ~ =] .“‘ A, ¥
SPINPLLVE® QIONUVNISIO ¥O3 10l ‘€ ) _l. - - o e e n. - #nx 051! |
. ¢ - — - - .
FOVLION AyFsivE MO? LV @ "_. ..,l..nu-l....j.\ b ——— ...TI e ———= J"“
' ey — —d
Y0 OSH - AFANVIN3 b | P,y - . L “1_ |
VAN O0S/ - IWILINT ) g - - o o _ !
ONV/AVY WTISRS 1 | ) | | = AN 0.2. “ !
. : =2 = "\, : H
:STLON " " || smen L | = IR
| | T — L “ '
2an 08 |Lopwworsia AVILLvE ' ' ! Z =7 - L
“930d 2 VY JWVOOD2 Py sa ! L [= 7 = _ | |
WV 298 2N S/A 1 | T T Y D DO S
wow rioxaiws 3en oh2 Vanvrd Loans @495 - |A.M. - e 662 I, |
[ 4 .
790d £ (WPASAS ¥PL044I0D : ° 2 s
AR apowrLse 28 OL JNS oa7 »/83 q-uA—-.o —-uA—B ﬁ v i Q&\Q ucnua -um A~o A_
Loavaessra Avaired | 6/82°2195 ﬁﬂt omon2 . ~I|4\~ —
oenoss F10d 2 ‘g4ieey F3a0k ‘tg2'0193 . \SQ e 0082 2¥N084 “d€ V000
al VNSV . 2204
;v S/A Yad IV YINING 40d 40 | 8827980 YN
‘ovnond Prod € .L&tmmhl 5 il ‘492’289 ) gltk ‘Qb
- o
duy 429
e MUSAS <
2409 200 Fr0d € *4¥00H | S¥PNVIVE 200nr | L9I'30) MWQ
Toser Imeow 502190 VOPONIUA™S W3
03| waxesve unduz
.-Enw.vioo‘.wxcq.uzoduﬂ! prfbeid) 697 1 L o
N3/ srrooss 2228 § 011wy ML (2570 | 084S |
SYINVIYE LINO¥ID 24/S/A @Se sorto2! M\LQM\ ‘WH&QQ:

Ve ? FVIHLIND

W3LSAS SdN TVIIdAL

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7



cl

- Sobo? 726/ Lnw7ss7 oL -
— u H m m. ,.m w m m m wk&o@w\\\\\uw\.\&u - w%.w\vM.WM““\MMW Y&
ML EEEEEEEE | ms_
L T F I I 1 ikt vt | At W Pt B
\ —ﬁ A ﬁ A A PP A'~ n\ﬂ ..... 2.
oz || :Jh_ LY Lo QU o e |18 G
| . @ LY Bvrasa o H vy ! t z | I “NMQN_ punqahsevooor ) g .
Y%l Vua) | TR a ||s TG | T wal e (0l

Wi

— —— -

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

W0tk 'bs ot W¥ 0002
T 5 & w.h/b
@ # @ Iy @ 2
8> g0 g2

oUN osA/08/h 1Y
vAN oS¢t - 2L 1l ‘ol
Sd VN oS¢ -é64
0 - - ynx ooo€ - 8LlL
' SSP2/S YFHIOISOYNL E

LOYTIONNNIOT XO

G705 A8 aIXNLIESINVEW SE S¥oLY 70797y

XFUOIHOD IV YO /2 SNOLEINDPY FOULINT F7
wirey aPd 79 04 SAE07 ¥FLOILOI IVIH ?26/4YPSST I

:STLON

_ F¥ooh
. IVOOT ~SWINSFAE LINOYID HONVWKYE "2
]

NOILNEIY1SIa advo1 TVILNASS3

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7



Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

14

ML
166660 = 4ByByLy [(SySyPy - LIc(OvIvPVIY + o (OvivPy)) Evlvlv = v
:130OW TVIILVWIHLIVW
Ll » _1._ £89 _
849
‘ H_m._:ooz | *
| , | | |
sna| |110a-| [ suor JMIND3Y € I_._oEzoo_ | sna 8o
—5._50_ _ m:m<o_ _.omzzoo n._mm._:oos_e :mhmM_ _ h:._z_m_ _ \
. 4 g b

| v L |
149 “ T._:oogm_ _ X:) _
9 S 4

(3LvHVd3sS s3Ay3aLlve)

WYHDVIA MD0719 ALIGYIIVAY
| sdn

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7



Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

ML

€9EL6'0 135310 ‘SHOLVHIANID " T1'3
0£ZL6'0 INIGHNL ‘'SHOLVHINID " 1'3
666660 avo?l 1VILN3SS3

$AVO1 TVILN3SS3
822£6'0 13S310 .SHOLVYHINID
$68.6'0 INIFHNL .SHOLVHINID
816660 MNHOMLIN AH3L1VE
196660 W3LSASEANS SdN
G6666'0 ' 9°ON SdN
986660 G "ON Sdn
986660 ¥ 'ON Sdn
-16666°0 € 'ON SdNn
:98666°0 Z 'ON Sdn
'G6666°0 L "ON Sdn
666660 SHINvIHE NOILNAIHLSIa

Savol 1vIILIH)

.96666°0 JONVHLINT IDINH3S

ALINIEGVIIVAY W3LSASENS
(AHVYNINIT3Hd)

AYVINNNS ALITIGVYIIVAY
3HNLYVYd3a-40-1NIOd

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7



Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

St

ML
896660 196660 666660 68160 816660 966660 6660
6£6660 L96860 666660 ¥68.6°0 816660 966660 G660 anNigun.
826660 196660 666660 $68L6°0 816660 966660 0660
cyeee0 | 196660 666660 82ZE60 8/6660 | 966660 6660
016660 | 136860 666660 8ZZE6'0 8/6660 | 966660 96610 j3s31a
188060 | 196660 866660 82Z£6°0 8/6660 | 9666610 0660
AISAS | SWALSAS | Sua)v3ug | SHOLVHINID [ AMILLVE | JONVHING | H3MO 3dAL
$dn N.1S13 1D 19 8dn 30IAH3S | TVIOHIWWOD | HOLVHINID L
9 3 v € z l
9ySy [(YvEv- ViV -1 -1l =V
:130OW TVIILYWIHLYW
| ‘ , S31Y3L1VE
|.mzoh<muzuo\_||_\ Lva
| v €
WILSAS SuIIVIUE | ‘
A 8dn z.hm_n\_ A
9 g 2onvuing | _T yamod |

uo_>mme _ IVIOHIWWOD _

L4

l

WVYHDVIA M0018 ALITIGVTIVAVY
W3LSAS AVO1 TVILLIHD

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7



Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

9l

T .

Z6066'0 566660 0€ZL60 966660 6660

186660 566660 0€ZL60 96666°0 5660 aNigunl
196080 566660 0€ZL60 966660 0660

986660 966660 €9€16'0 966660 6660

196660 966660 €9EL60 966660 S66°0 138310
806660 966660 gotLé’o 9666680 0660

SASENS SHOLVYHINIO JONVYLINI H3IMOd 3dAlL

Em..__uw>w Su..m_._.a_n ERIVE LS IVIOHIWWOD HOLVH3IN3IO

i

by (Ev - Cviv-1) -1l =V

SHOLVYINIO _

I*

W31SASENS —

"H18Iq _

14

_. ._<E,n__%mmwu

€

— JONVYLINS — —

H3Imod _

—. ERIY-EL — _._<_om_ws_icol—

3

NVHDVIA X0018 ALITIEGVTIIVAVY

W3LSAS AvO1 TVILN3SS3

13A0NW TVILLYWIHLVYIN

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7



Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

(43

ML

YILNIM HINNNS
1HOIN Ava LHOIN Ava
HIMOd
3 -
0096 (V) 0096 (V) 0096 (V) Mo
®
oozL (@ 00zt W -
I 0oL
8@ oay @ ©)
’ 9§
09g'zL o0 ® L %M Hamod
asva-440
088
® ®
ovzz @ -
o8y (@) 08y SLNVdN220(D)
9801 3dO13ANI(Q)

Gog NOILVTILN3IA

€)

0€9'LL

|

000'S

000’01l

000°GL

NY3LLlvd AVO1 DNITO0D

00002

(TVWH3IHL) SLLYMOTI ‘Qv0T ONIT00D

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7



Approvedv For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

(NNWININ M1 Z8L°LL)
WONIXYIN MY Z82'61 = 3DIAH3IS NOILVIS

,.3.8_ (009)
(0089) (0099) !
00
H3IMOd Y3Imod ¢ a«.mm_so._
. IVILN3SSI H"_.Ecu 1VOINHOAL
® -NON
Vizo) Yeé—— M 08v9L \V— {0099) .
fozee)] _ ALOVIVO T Y
SHOLVHINID
AONIDHYIN3I
AGANVIS  LWedD3 %%hﬂ.,,_s
L o | | o
. L82-
»| S10gq3 avol
00vZ AvVa
Hihg (NorvILNIA
(NIW 22) (NIW az8t) 7 i === SLHON e
XVIN ~o¢ XV 88% .98
. (LHOIN B AVQ)
(NIW LLE'OL) (N1W 9EV8) 0zL 31403d 0SL
xvnogg'iz | (1.414LN3D) XVW 0£9°LL
m,..__m.___.o,ww ] (g’ = 402} l V3HY TVOLLIND LHOIN
o NOILO3r3Y SHITVHD avot OSNIN0OoI 13N y H1S10gq 5 _ HILNIM
1V3H (0at) 00L _.S: 00L ¢ = F...ﬁ-(_ avo
‘403 18 S1HOI
fv il _¢’/ AVA  1340713AN3
(oov) oorz! Tiosy) 00LZ HIWWNS
IHOIN AVAQ 1HOIN AVd A\Mo\cﬁ\;

(9  1HDIN ‘31403d S22)
09€ AVd '31403d 0SZT

(NOILYUNDIINOD TVNIH) 11 TIAONW ONIaTING

(SLLYMOTIM NI SNTVA ADHANT T1V)
TVNOILNIANOD/3HNLHYH3A 40 LNIOd

SMOTd ADYH3INI

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7



Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

61

avo1 3svs|
MM 0981 L —
3DIAH3S t_._::j 0912 * wa 201 ooe 0099 .>o%wmuzm.
"1'001€LL 44— “+— -+ * .
|-ona) | A
IBELLE -
AON3OHIN3 b B A
(oLeL) | u3
oratH/Ave| | AoN3IDUINa (zeszl) 0oLyl (009) 0082
31vH 13nd TYWHON (00ZL) €149 avol
- |+I 3Isve
TVWHON(8ZL) INVld H3IMO4 avo1 388 = 000E vy %
968 H/1VD A
(009€) 0088 0099  (009) 008Z
(1SNVHX3 ‘ Y3IMOd HIMOd H3IMOd
INIGHNL) ﬁ.mmie 091z IVILIN3SST  IVOILIHD  TVOINHO3IL
1 -NON
(avo1
38VE HO4)
SHITUHD 0zL6
7 JI4LNID
00ZL L ~p
=290 0099 din03 Lee-
HOVLIH) | oy g141s1d Am8(
SH3TIIHD oceLl oove $03
NOlLdHOsEY | d 009 SLHON
(osz1L-)
(0)oLLsL ore. [ 088LL 0zZlL ¢~ m._._wwm_
—p— 8141510 ——4—
. $03
(SAWN SNV4) | (ALIOVdvD Pmd 006'82) | (SdWNd 'SNV4) (0st) 0oL ogt) oo || ~p
. & < : - ainoaw —4— | LECC
Ll SY3IMOL ONIT002 68 (3sva) (0g¥) 00LZ S1HOM (0G¥) 00LZ | g~
(9 €—LHDIN '31d03d 522) | 9801
09€ 4 ~AVa '37d03d 0522

avol
NOILVT
-ILN3A

avol
3d0OT3AN3

(SLLYMOT NI SNTVA ADHANI) NOILVHINIO Mv3id 3LIS-NO

SMOT4d ADHANS

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7



Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

(174

imm-!h.ll 1HOIN HILNIM

. HINWNS
1HOIN Avd

0s89L (¥

oLLet

ooz- @

" oe99- @ 006z @

oec (D)

00522

05891
H3IMOod

oggot oas9l (¥ asva (¥

0062

®

06e(d)
0zsL (@)

09122 obSEL
‘ ‘ HIMOd
ObSEL 3sve

® 410 @

ovrvi
S1NVdNII0

ovvt @ @)
11,518 4
340T13AN3

0092 @

NOILVTILNIA

€)

08S8¢€

1’? 1 ST3AON HL1O08

000°01

00002

)

000 0t

000°0Y

(TYWHIHL) SLLYMOTII — ST3AQW INISWOD ‘av0oT DNITO00D

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7



Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

¥4

(0zs1) 0192
(z0€E) SYPL TVWHON mﬂw_._owwﬁ
/SN ..ﬂ.%:./ oLev 1 oarz 008t A 30IAH3S
011V (HOV3 M1 008Z ® (suamoL 000¢ 0099 ALFLN
3ivd 13and S3INIGHNL YNVLNID HVI0S) ONI1000
AJONIOHINI .83-“ 09042 0L001)
VIWHON (008Z) 098EL
(ADN3IDH3IN3I) 1 ouz.ﬁ._ HIMOd » (AIONIOH3IW3I)
% . ] ¥ .>ouwozm_zm. X
’
._ (AON3D __ ?ozmﬂ
u3Ina) (098 (s (1SNVHX3 4 b3
IMoL
“\ ‘* 0L6E ONIT00D anNIguny) (009) 008Z = U3H1O0 “k “
asve t mm<u
MV 0922 = 3SVE (009€) 0088 11V K (009) 0082
(098) 0£6E y3IMod H3IMOd
Y3Mod oLey (00LE) 0Z29 AVILN3SS3 AYOINHOIL
IVIINHO3L Y3IMOd H3IMOd E;Q. "NON
NON  1VIILIHD  IVILN3SS3 IVOILIHD
— avol —
dinD3  OL6Y [ 5508 dind3
. — ‘l W‘ = § o
H1S1Q $23 0081 — (avo1 asva) 0zLs e oove 41s1a $J3
SLHOT oSy SHITHD 009 S1HOI
v¥1 &~31403d 008 TAIHINDD 0z1L 4~ 314034 05L
|___p— "8IY¥1SIa -
I.i.ll L't =d09 —p—— -1810 |..|Al
(€12) 268 $73 (€12) 266 v ot 0oL 503 (05t} 00L
||VI| dINDI B —— SHITIIHO ﬁ|V|l 403 B —¢-

(8€9) G262 S1HOIT (8E9) SL6Z

(z8)@~(37403d 019 1HOIN)

918 | 31403400lS  AvVQ
9J 11300W N w..
0tLL oLy~ 9906 9CHY-
avol avol
NOLLVTILNIA 34013AN3

(oszZL-)
ol6L

(3sve)
A 06802

NOlLdHOSEY

Y3IMod
asvs

{osv) 00tz SIHOIN (0SY) 0OLZ

.wﬂ‘\lam.—.—Omn 9zZZ LHOIN)
3174034 0522 AVA

ool

(MINIS 1V3IH)
SHIMOL ONIT00D

w: 300N

r

— Mﬂ L8z~ 1 Le2T-
’ 0<O._ avol
NOILVIILNIA 34073AN3

am._.._.<>>o.=v_ NI S3NIVA T11V)
ZO_._.<m_msz|OO\m30._u_ ADYAN3 11?7 | STIAONW H104

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7



Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

L XA

ML

$93 '8 HIMOd / ALITIGVTIVAV SNSHIA 1S0J-3T0AD-3417 ©

$23 '8 HIMOJ / ALITISVTIVAV SNSHIA 1S0D LSHId o
VOO TVNId

JOVHOLS 1000 e
SLNINOJWOI INVANNQ3Y e

SHE

HIMOd INIHd HOd SHOLVHINID ¢
SW3L1SAS SdN LNVANNQ3H L
ALITIGVTIVAY 66666'0 dOT3IA3A @

SHOLVHINID ANV NOLLNAIHLSIA — SLNINOJWOD INVANNG3Y 'L
AL1T18V1IVAY 6666'0 JOT3A3A

HIMOd

140443 H3HLdNd

Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7



Approved For Release 2008/06/03 : CIA-RDP89-00244R000200290016-7

AVAILABILITY ANALYSIS METHODOLOGY

(Derived from MIL-STD-756A)

A feasibility prediction procedure is used in the conceptual phase of
development. This phase covers development of a design from its jnitial
design concept to and including its preliminary paper design.

During this phase the level of information available for environmental,
functional, and other requirements is usually restricted primarily to
overall aspects of design. Detailed ideas generally are limited to that
which may be derived from existing designs similar to that being developed.

The following steps are applicable to all portions of the design:

a) Define the system

b) Establish the availability model

c) Establish the functional complexity
d) Compute the availability

DEFINE THE SYSTEM:

The system shall be defined in terms of the following:

a) Purpose, intended use, or mission

b) Performance - parameters and allowable limits
¢) Functional and physical boundaries

d) Conditions which constitute item failures

AVAILABILITY MODEL:

Construct an availability block diagram showing the functions, blocks, and
relationships that are necessary for successful system operation. Clearly
indicate alternate modes of operation. Derive a mathematic equation for the
availability of the system and for each functional block in the availability
block diagram. Assumptions and simplifications employed in the model are
clearly stated.

AVAILABILITY BLOCK DIAGRAM:

The availability block diagram represents a systematic arrangement of functions
that must be performed and the sequence in which they must be performed for
successful product function. In general, success of the individual components
is required for successful operation of the block.
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General assumptions that apply to availability block diagrams are as follows:

a) The lines connecting blocks have no availability values.
The lines serve only to give order and direction to the
diagram.

b) Failure of any device denoted by a block in the diagram
will cause failure of the entire system, except that
alternate modes of operation may be present.

c) Each device denoted by a block in the diagram is independent,
with regard to probability of failure, fromall other blocks.

d) No interface problems occur between man and system, all human
elements are completely reliable.

FUNCTIONAL COMPLEXITY:

For each functional block, estimate the functional complexity by type of
function and number of parts. Estimate either the failure rate or the prob-
ability of success by using data obtained from experience with existing products
or from designs having similar requirements. The source and basis of data is
stated.

PART FAILURE RATE:

Electronic - Determine the failure rate for each electronic part using
MIL-HDBK-217. For electronic parts not covered by MIL-HDBK-216, use existing
data and specify the source.

A11 other parts- Determine the failure rate for each part using existing data
or data specified by the procuring activity. Specify the source of data.

SYSTEM AVAILABILITY

Compute the system availability using the mathematical equation derived from
the availability block diagram.

The availability of the facilities system is calculated by the computer simu-
lation program, AVAIL.

AVAIL - (Computer simulation program used in the availability prediction.)

AVAIL is a general purpose computer simulation model developed to evaluate

the effects of hardware failures and maintenance concept variations upon a
system. The model requires inputs of hardware success paths, which are formu-
lated in the availability block diagram, with their respective MTBFs, MTTRs,
and switching times.

The model simulates, by Monte Carlo methods, the hardware failures, records
the downtime, and checks to see of a spare is available.
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If a hot standby spare is available, the model records the time required
to switch in the hot standby unit. If there is no hot standby unit, the
model checks for shelf spares. If a shelf spare is available, the model
records the downtime, and replaces the unit with the shelf spare. If a
shelf spare is not available, the model determines the time to repair the
failed item and to return it to service.

The program also has a feature which plots availability block diagrams.
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The following definitions, from MIL-STD-721, are provided as reference
material:

AVAILABILITY - A measure of the degree to which an item is in the operable
committabie state at the start of the mission, when the mission is called
for at an unknown (random) point of time.

DOWNTIME - That element of time during which the.item is not in condition
to perform its intended function.

FAILURE - The inability of an item to perform within previously specified
Timits.

FAILURE RATE - The number of failures of an item per unit measure of life
(cycles, time, miles, events, etc., as applicable for the jtem).

INHERENT - Achievable under ideal conditions, generally derived by analysis,
and potentially present in the design.

MEAN-TIME-BETWEEN-FAILURES (MTBF) - For a particular interval, the total
functioning 1ife of a population of an item divided by the total number of
failures within the population during the measurement interval. The defini-
tion holds for time, cycles, miles, events, or other measures of life units.

MEAN-TIME-TO-REPAIR (MTTR) - The total corrective maintenance time divided by
the total number of corrective maintenance actions during a given period of
time.

MISSION - The objective or task, together with the purpose, which clearly
indicates the action to be taken.

OPERABLE - The state of being able to perform the intended function.
OPERATIONAL - Of, or pertaining to, the state of actual usage.

PREDICTED - That which is expected at same future date, postualted on analysis
of past experience.

REDUNDANCY - The existence of more than are means for accomplishing a given
fundtion. Each means of accomplishing that function need not necessarily be
identical.

REDUNDANCY, ACTIVE - That redundancy wherein all redundant items are operating
simultaneously rather than being switched on when needed.

REDUNDANCY, STANDBY - That redundancy wherein the alternative means of perform-
ing the function is inoperative untl needed and is switched on upon failure of
the primary means of performing the function

RELIABILITY - The probability that an item will perform its intended function
for a specified interval under stated conditions.
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Other definitions which apply are:

INHERENT AVAILABILITY - The availability inherent in the design of a system
is the probability that the system, when used under stated conditions,
without consideration for any scheduled or preventive maintenance action,
in an ideal support environment (i.e., available tools, spares, manpower,
data, etc.), shall operate satisfactorily at any given point in time. It
excludes ready time, preventive maintenance downtime, logistics time, and
waiting or administrative downtime. Inherent availability is expressed by
the equation:

A = MTBF
MTBF + MTTR
Where MTBF = means time between failures
MTTR = means time to repair

SINGLE POINT FAILURE

Any piece part, assembly, component, or element of construction, such as
printed circuit board layout, the failure of which would result in irreversible
degradation of item performance below contractually specified levels, such as
failure of an item in operation which could be catastrophic to a mission
objective.
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