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Figure 3-1
Space Station EPS Block Diagram.
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Figure 3-2

EPS Energy Flow fo
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Figure 3-3
EPS Energy Flow for the Chemical Battery Storage Option.
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Figure 5-15
Power Flows and Losses in the PPU and Flywheel ORUs during Orbit Insolation.

40



8%

sysu orydonseres Lue noyim gAF oy Jo umop Sumnys
[ENIUSAS Y3 UL pANSAI s1uduodwod SIy} 0] SIN[Te] JO SIPOW ISIOM dYL  “pazAeu os[e
919M SaInfrej 19[jonuod Julreaq onsuSew pue ‘sfurresq onouew ‘rosuss uonisod 1010y

"dois [un [aaymAyy Sururewar ays jo paads oy Suronuod os[e
Pue Ndd 4q 10315 Y3 uo saseyd sy 1no Funioys A[renaed 10 A[[eI01 Jo suesw Aq “aoe1d oxel
01 2ABY P[NOM UMOPINYS FIAF IBIPIWII UL ‘DIN[IE] JO PULY SIY! JO JUSAS oyl u]  ‘Jutod
SUO UBY) 2I0UI JB [39YMA]J Y3 UO S[9AJ] UONIBIS[IO0E 9y} SULINSBAW JO SUBAW Kq swn uo
P219319p 3q pinom aInjrey jo adA1 s[yy, "punoj sInjiej jo spour 1s10m 3y st spaads Y3y e
$30105 [e3NJLNUID Y31y 03 Snp uONEBIZNUISIP 2[qIssod I01eIOUID)/ I010Jy AeLry yoeqreH YL

‘Arewwung sisA[euy ampred YO [99YMAL]

-G 3lqeL
W3LSAS HIMOd TvIIHL0373 NOILLVLS 30VdS : .Sd3ISS
v
]
HOLINONW =
Ndd 30v1d3H (€ JHYMAHYH IOHINOD o
Ndd 3iviost (z $S01 TOUINOD BNT « QINOHLIITI JOVAHIINI + AHOSIAHZANS o
83 NMOQLNHS {1 INON SSO7 TOHINOD Ndd * (2) 's1dod sna aesss m
a3YINo3Y 5
1NdiNO HIMOd NOLLONNA YW LNd1NO @
YIIHL0373 H3MOd IVOIHLDI3 HITMOHINGD =
WNINON| 0y 3ovaan (6 SSO71NALSAS SHYMOHYH UILUIANGD o
3HLH3AINEQ dd 3Lv10S! (2 ONIHOLINOW HLIVIH » OINOHL9373 FOVAHILNI * H3IMOd c
OL 3I8YAVD| gua Nmoainns (i SSO1JOHINGD | FUYMAUVH TOHINOD DINOHLO3TE* |  yynoiLoanIQIE =z
LS WILSAS IHL 3INON| HOLVHINIO / HOLON - LHOHS / N3dO ‘ISVHd * =S
HO4 ANV 3HNTIYA
aW3 378nog
40 NOILJWNSSV S50 HIMOd TMd *
3HLNO 8W3 FOV1d3N (g ss01 JUVYMAYVH FOVIHTINI WILSAS » e m
38 3INOM W3LSAS Ndd 31v10si (] TOHLNOD ONIYY3IE » 30VAHILNI HOSNIS « SILANOYIN -
3HL ONINDIS3a 3INON W3 NMOQLNHS (1 JHUYMAHVH TOHINDD DINOHLOINE Py
HO4 VIHILIND =
318VLd300V ]
NV 13LON* =
W3 30V1dal (€ SSOTHIMOD TMd SONIYIE m
i 0d Ndd 3Lv10s! 30NVIVENN - HOSN3S + OILINOVN e
VLOL NOILYLS 3INON W3 NMOOLNHS (3 ONILVIHHIAO LINDHID LHOKS / N3dO 2
. 3OVdS3HL o
3IONATH AV SIHL 2
‘H3GHO 40 LNO ©
HOSN3S
3HY SAW3 OML i« >
nuwnmmu ..HJ...WM Mw $SO7 TOHINOD 3011V HOLOY zwn_vtmo% 3
‘H3aHO 3INON BW3 NMOGLNHS (1] HOLYYINIO/HOLOW - LINOUID LHOHS / N3dO + 10 m
40 1NO SI 83 3NO 2
3103103dX3 YV
SHSIH HOMVA ON + e
8W330ovIdRulE|  ssonuaMOd IMd. ININYNT DY | HoLvuanao €
Ndd 31v10SI { 3ONVIVENN * LUOHS / N3O ‘SYHd + / HOLOW
3NON W3 NMOALNHS (i ONILV3HH3AO
+Sd3SS Ndd a3 SWSINVHO3IN
SIONINDISNOD ININOdINOD
W3LSAS NO LOVdWI / NOILOV JHNNVS

"P-G 9[qe], Ul pIzLIBwuInsS
aTe 9say], -eoueuLIonrad 1s9q Syl Sp1acid 01 Os[e pue SYSLI Y} SZIWIUIW 01 PaySrom
pue paje3usaAul a19m suondo Jo Joquinu e ‘wasks ay; yo uSissp Areurwierd Y1 Suumn(g

SIs{jeuy aanre] [edL303[Y  ['S°S



e La

(44

'$aNSS] uS1saq NYO [99YyMAL]
S YCLAR

NOILVHIdO

13TIvdvd 3LVNIVAI ANV LS3L »
ASSY DNIHVY3g ININJOT3AIA SA33IN

OILINDVI 2 133HMATL ‘HOLVHINTD|  FHVMLHOS 30VAHILINI Sd3/Ndd -

/HOLOW 1S31 8 ILVHOILNI :
© W3LSAS SH31HIANOD HIMOJ OQ Ndd

TOHLNOD DNIHY3E OILANDVYI |/ A NIIML3E NOILYHIHO 13 TIVHYd »

40 @4v0g8av3Ha g1ing B NDIS3a -
HILHIANOD H3I1THIANOOD HIMOJ 24

HIMOd 2a/4A Y 1S3L ANV aTNg »| /3N 40 NOLLYHIJO TYNOILO3HIqIE -

ASSY DNIHV3E

OLLANDVIN B T3THMA TS ‘HOLVHANTD

INIWdOT3A3a

/HOLOW LS3L B 3LVHOIINI *| 533N IHYMLIOS JOVALALNI Ndd »

INFLSAS TOHLNOD DNIHYIS DILINOVI NHO aW3

40 @HYO8AavY3LE a1iNg % NOISAA - mwm_mﬁwwn_m_ummmmw%wﬂﬂw_m_w‘m@m
HOL1VHINID

NDIS3A HOLYHINID/HOLOW

HOLOW 3ZIS TIN3 V 40 V.LVa !

NOISTT AJILEN ONY 1591 Ging | HO4 F8YIIVAY vivad LS3L a3LINM
SNOILVONIWWOD3H
AHVNIW3YHd SaANSSI AN Walsiasans

"paystydwoooe
3q ued u31sap 2y jo uonenreas Areurwiaad e (s asnedaq Aressadau se jou are urod

sty 18 s3uLreaq onsuSely  "peIssl pur I[Ing 9q prnom Iojerausg/iolow Aeiry yoeqrey v
Je) Juenodwr s3] uSISIP 107RIBUST/I010W SY) 10F S[GR[TEAR U] Sy BI1Rp 153) pajiuy Jey)
108 31 IM [B3p SWalsAs a3e101s A310us [9oymAY Jo Justudoraasp amng ays ut Juenodur
aTe 181 SansST uSISap oyl JO OML,  'G-G 9[qR Ul PSZLIBUIUNS JIB sonsst uSisap jo i8I v

sanss] % sisfjeuy ugiIsaq  7'S'S
"UODR[OST WalSAS papuewiodal 319]dwod pue gAY Sy umopinys o} sqissod sem

11 53585 353yl [[e U] "SJH UONEIS 20Bdg Yilm S0BLISIUI [0NUOD JO SSOf IO SSO[ FurIoNuOWw
YIB3Y IO SSO[ [0NUOD IOILISUIZ/IONOW Ul PAINSAI [ Jd Y1 JO SWSIUBYISW aIm[Ie] SYJ,



9%

snbrun sa3ea10 101RASUOWSP [3YMAT 3! Jo Anriqedes aferols AS10ud oy 531 s1y wuograd
01 uropeld 1us[[90%a U St uonel§ doeds oyl ySnoyy “eydyy uoneig soedg 01 9oBLIBIUL pUR
2INSO[OUI ‘$O1UOLD3[S FuIssad01d romod ‘SOTUONII[S [ONUOD ‘SI0IRISUIT/I0I0W ‘S[IYMATJ
9yl JO SISISU0D aremprey [eluswinadxs ay], -ofeyoed 101 oyl Jo sjuowarnbox oiseq
oy Surdjroads pue Juswradxa [99ymA[J 91 JO $9A13[qO Y1 SunFeId JO PIAISISUOD ¥SBI STy,

"JUSWUOIIAUD ddeds
e ur A3o[ouyosal ay1 drensuowap o juswiordep uonel§ aoedg 103 pasodoid st sowonoad
[ONUO0D pue UOISISAU0D 1amod pareroosse pue ared [oaymApy e jo Sunsisuod afeyoed
[eludwIadxa ue ‘PaymA7y aY1 Jo ased ayl ul 's1sa1 yons uuoyad o uuojerd you-remod
‘papus)-uew ‘paseq-aoeds 10951ad oy st eydyy uonelg 90edg “suonpuod soeds [enjoe 1opun
SUONORISIUTL JUSWUOIAUS-auIyorWw AJnuenb pue Aniquedwos peojled-suryorw ainseaw
A1[eonsyeal 01 papasu 3q [ JuswLadxs paseq-ooeds e ‘Afarewnyn) -A1ojeroqe| oyl ur
PaIaMmsUuR 9q UBD SINSST [BOIUYDI] 3SAYL JO AURJA| "PIAJOSAI A[LIOJORISHIES 9q ISnwl suonsanb
pue S1qnOp [eOIUYIA] [[B ‘SIOIAIP OUBIS PIEPUBIS 9yl O} SAHBUIAR 95vI0lIS/uoneIsudd
1omod osrewni3a] v se paidaooe are saoiAsp omueudp arojog ASo[ouyosy [9symAyy 10§
SONUIELLIAOUN [BOTUYO} 3S3Y} dAJ0SaI 01 dais 1511y ATeSS203U ® ST juswLIadxa J01ensuowsp 9y,

Juswiordap aminy pue Kep
-juasa1d I1ay3 10NISQO JBY} SINSST [BITUYIS) 95 JO UONIN[OSI Y] ST ANSST KX Y3 “SIOIAP
91045 orwreudp 10 -9ep 01 SUOISSTW Isow 10J pakojdap usaq A[[eUONIPEn 24y SILISNRQ
pue ‘SO LY ‘sAerre oreijoacioyd ‘s[[od [any se yons saoraap aSe10)s pue uonersuasd romod
oUEIS "SUIYORW Y3 JO SATWRUAD ay3 01 dueuLIag saniiquedwoout pue SoRMOLIIP paArdc1ad
pue Ajuniewul [BO1UYO3) JO ASNBIIQ SUOISSIUI O1}OGOI/PIUUBW JOJ PIZI[UN JOU PIIJ[os
u99q 10U 2aRy A[[eon101sty sanbruyoa; oerois AS1ous pue uonersusd yomod orwreud(g

MIIAIAQ T°9

"3[npayos Sunsal pue ISAJIURW 1S} B PUB ‘SwstuByosw aInfrey aqissod ‘saoegrojur
Ndd pue [2aymA[y oy jo uonduossp e ‘uonelg aoedg ayl uo uoneoo] juswkordep
ofeyord [euswitradxas oY) ‘saAnda[qo s ‘quomradxs 9y) jJo uoneoyrdads [enur ue
sjuasa1d uonoas s1y, uswuoIAud 99eds e ut YO Ndd/aed [paymyy (oususs ng) pazis
uonelg 20edg e jo uswiordap reonorld oy 91e3nsaaur o1 pauSisep projhed feruswadxs
eydjy uonelg aoedg payrenb-i1ySiy e st juswinradxs 1ojensuowrsp [99YymAYJ Syl

juswitiddxy Jojesjsuowrd [PYMAIL  0°9



144

3q Jouued JUWLIAAXI J0JBNSUOWAP [93YMAT] Y] JUaAd 3y} Ul “uuojie[d QT PSIeoOIpap & Uo
10 ‘peojAed apinys 20eds © S ‘uonels JIA ueissny a3 03 pasoddo se ‘eydyy uonelg ooedg
uo pakordap 24 [1im a8exord 1o1ensuowap ayl Jey st uondwnsse SurArapun ue eyl AON

"UOTIO3S IXAU A} UL PISSNOSIP Ik UONBISQI[SP
SIY} OIUT PAISIUL JeYy) SUOTIRIOPISUOD uonedo] dnxjooy uonel§ aoedg 'paos[es sem yoeoidde
IaNEL ST OYST VSVN Puk uAp1ayooy 1e siradxd [oaymAy) pue jduuosiad uoneig
20rvdg yim UONBI[NSUOD INJY 'SINSST [BOIUYII] [d9YMALJ A9 dY3 UO Sasnooj juswiradxa
Syl pue ansst ue jou St uonedso] dnyooy uonel§ adedg ‘aseo sty uj “eydpy uonels aoedg
pue ‘speoj onoqoi/pauuewt Arejsue(d aoepns ‘saqoid aoeds-daap ‘saqjares QT ($901A9p
a3e101s A310ud [99yMmAT} 10] suorsstur 9[qIssod Auew are 219y, ‘uorssiw renonred ou 10§
PauS1Sap ‘osuas OL1auaS B Ul JUdWLIAdXS JOJeNSUOWApP 2yl I9PISuod 03 St uondo puodas ayJ,

‘A[uo Judwkordap uoneig aoedg axmny
18 A[reony1oads pajusLIo are $aAno3[qo Jo1ensuowap ayl ‘ased syl uf 'snq S Arewnd ay3
YA 9OBJIONUL I0AIIP B SA[OAUL PINOM SIY], "VHI Ue urylim M0 Ndd/192ymAyj e jo dnyooy
[eIoR Ue de[nwIIs A[9SO[O 01 uonei§ 2oedg ay) uo uoneso] dnyjooy pue suoneoyroads 201A9p
QY3 Jo[Te] ‘st ey, "Aquo orjroads uonelg soedg aq 01 93eyoed rRIusWLIAdXS [810] Y JOPISUOD
01 ST 18I YL, ‘Juswradxs JojeIISUOWAp [9aymA[} 2yl 01 sayoseordde sjqissod omi are
Yy, .mco.mmmg sords 103 s90149p 98e101s AS10U2 N JO 20ourIda0oR [BNIUIAS 0) SUOISI[TI
Aoy © st pue 2oeds ur juowkordop Jied [9aymA[y 1say oy sjuasardar Juowradxa s1y)
‘oouoy ‘uuojield paseq-aoeds B UO pazInn udaq 19Aau sey 3Fe101s AS1oud ared [eaymAg

suonedy193dg pue s3A13A[qQ JudwLIdAXY J0jesjSUOWdQ  T°9

"sopow anfrey 9[qissod pue S)SLI A197es JOIBNSUOW(] UNBXF] .
‘uonelg 90edg puUE JOJENSUOWI(] UOMIq 0BT JUMBXF] .
-a3exord te3usuiIadxa Jo (uonels asedg uo) uonedo A310adg .
"SJUSWIAIINDAI [RULISY] PUE [BINIONDS ‘[EOLNOI[9 Iojensucwa(] AJ10adg .
"$9A02[QO [eOTUYD9) UL .

Sem Juswradxs uonensuowap
[99ymA[J paseq-aoeds ® jo 1doouos ayy 21e3usaAur 0) uayel yseoidde ayJ -uonerado
Jotensuowap [oaymA[y Suumnp jouuosiad pue uonel§ aoeds Yy 01 sysu K1ayes orqissod
puB SWSIUBYOSW dIN[IB] PIIBOUISP OS[B NSl SIY], ‘uoneso] juswkordap uoneig soedg
ay1 10oedwur osye s9A1R02{qo [RIUAWINIAdXI [[BISAO Y], 'UODBIS 2yl 01 SiuawaInbaz soeIAIUIl



9%

"$9ANO3(qQ Jo1ensuowa(] [29YMAL] JO AYoreIoy

[-991qeL
sojweuiqg .
[eway .
leimonis .
[edau}os|g .
uoljels aoedsg . ssaujsnqoy .
o7 .
lewuay . Awouoiny .
uoleipey . umopinys/dnuels .
wnnoep . ubisepyo/ubiseg .
b-o107 . aleis-Apealguaisuedy .
juswuoliaug aosedg . Aauaroiyg .
s1oedwj jeusa}xy 8oueulIoLIad
uonesado soeds Bunesnsuowsp Aq senssi ABojouyoay [9aymAi|) anjosey

"pourad 1531 armus oy Sunnp A[ngssaoons syom
pue [rey £[reorydorisered 10U S30p WaISAS [E101 3Y3 JBY) pue ‘so[okd areyosip/aSreys pue
S[aa9] Iomod Jua1ayyp 18 Aiqeidepe ‘Awoucine wasAs ‘(JeUONEIOI pue SIIos[a) ANIqRIS
‘AousIoryyo pue sonsLLIoRIRYD 981RYdSIP/aSIEYyd ‘S[9Ad] Jomod snowrea 1e uonerado 2jels
-Apeals pue asuodsa1 Juatsuen ‘AousIonys waIsAS [e101 SUNLNSUOWSP SPN[OUL 9SaY], "S[e0d
[estuyda) doueunojrad udrsap pareudisap [[e s1eow wasks ned [aaymAy oyl ey} srensuowap
01 ST 2ANd3fqoqns IsI1y 34, "[-9 S[QBJL Ul UMOYS S SIANOS(QO Jojensuowap oyrdads
UMO SIT UM OB ‘SIATION[QOQNS JO $19S 0M] OIUT PSPIAIP 9q UBD IATIONQO [[BISAC SIY].

"SOLIaNIEQ 1O S[[30 [aNJ SB Yons $3I01A3p 95e103s ASISUS [BUOTIUIAUOD
0} sAnRWIAIE [qeIA © 2T sanbruyoa) 93e101s A319ua [a0ymATJ 16y MOYS [[IM UOHRISUCWSP
sty padoy st 3t ‘Sutop os up  sarfojouyod) [saymA[y [eonuo 1B jo uonerado aoeds
Sunensuowsp £q sonsst £30[0uyoal [99YMA]J [[& AJOSAI 0} ST JUSWLAAXS I0JEISUOWAP
[99ymA£yy oys jo aandafqo Aoy oy ‘Aydosoqiyd [esymAly ouousd sty yim Surdoay uy

‘uuoperd
SATIBUISI[E UB UO Pa1sal pue paress A[dreudoldde aq ues 11 ‘eydyy uoneig soeds uo paisa)



9v

K197es pasueyua SI93J0 uoneso] sy, “suod Ann reuraixs ayl Suisn opis omod AIepuodss
2yl uo §JH UONBIS Yl O} [RUIAXD PIYOOY 2q [[IM IOJENSUOWSP [9oYMAYJ YL (s

‘§30IN0SAL

uonelg 20edg Aq 19w 9q [[IM IOTRNSUOWP 9y} JO SjuswaInbal euLIay) [e10adg (¥

‘uonelg
ooedg ay1 01 soryIdIUT 10311p 2y3 sapraoad eyl 19[fed 1oddns uo pajunow are saxoq Yog
"NYO NAD9 2y ut pagexoed aq [[14 SOIUONIS JIOLIAUOD Jamod pajerdosse oy pue (YO
wswaosedar syl o1 refiurs) xoq YO A1aneq ay) ut paoeid aq im Jred [9aymAy sy L (€

‘punoi3 ay) uo
pa1sa1 Aaenbope 3q ueod Jeys asnesaq S4g uonels apis Arewd oys jJo agurr oSeI[0A JapIM
31 3531 01 JUAWLIAAXI J01BOSUOWIP [33YMATJ 3y JO 2ANI2[qO Ue J0U STI] "N Wswaoe[dar
[2aumAT) oy 103 a8e1j0A Indur 2y 9q OS[e pinom Yotym ‘OA €L1-v€1 Jo aSuer afeijoa
ndur N@Og Y3 WoIJ JUSIJJIP ST SIY) 18yl 210N 'NDAA Y1 Jo 25eIj0A opIs A1puodas
uoner§ payroads ays St yorym ‘DA 971 - 0TI 39 ([ a8ei[oa indur [2aymAYy sy, (4

(0L uonoas ur passnostp) werdoid juswaserdar YO ayi 01 aseyd J01RRSUOWSP Sy} WOIJ
pasow wer3oid [[eI2A0 Y3 S SSel JusWdOo[oASD pue UFISOP SZIWIUI O] PAJOJ[IS SBM JZIS
ur Aurepus Sy, YO 1uswaoseidar (9aymA(y uonels pasodord ayp se swres ay3 st Apiqeded
age101s A310ud s1y) ey AON NI 8L JO 91qeded st pue WIHN TS - 9T 29 ([ paads
[eoymAy} reuonerado sy ‘sI-pAY ZZ'€ St Alpiqedes 98e101s A810ud 101RNSUOWOP [€10)
YL 'TeoymAyy 1od a8e1ois A810ud o[qeasn SIY-M Y 19'1 pue a5e101s ASI2U9 [BI0) SIY- MY
$1°C 18 palel Sjiun 1018I19Ua3/1010W [93YMA]J OM] JO ISISUOD [[IM JOJBISUOWP YL (1

:apnpour suonedyoads jusurradxs [soymAy A

JuawuoIIAud uonerado pue ‘uuope(d ‘UOISSTLU [[BISAO 3y} 0} 01A3P 9FeI0)S ASI10UD
[99yMAT] a1 JO AIITIGRIA JO SSaUISNQOI 3Y) JO SOMSEBIW [BOTUYID) A3 are (‘039 ‘sjuowrannbaz
VAT ‘Aupigerreae A31ous ‘sayids juaimo) suonipuod uonel§ soedg asisape jo joedwr oyy
pue ‘uoneig 2oedg ay3 uodn S3OUBQINISIP OTWRUAD [9aYMATJ JO 1ovdul pue JuswaINSEaW Y3
‘uonerado pue S[elIalBW JOJRISUOWID [29YMAT] 2y) uodn JUSWUOMAUD 20vdS 9y JO 199]J9
Y ‘sny], ‘JUSWUOIIAUD 20edS Y1 pue ‘uonel§ 2oedS oyl ‘WAISAS [9YMAL Y1 U2IMIq
Sonsst 908JIaIul pue syoeduur oyl AJLIB[O PUB PUBISISpUN O3 ST S9ANDI[QO JO 195 Puodas Yy,



Ly

'suoneINgyuo) dnyoOH UONEIS JOIBNSUOWS(] [33YMAL] JO Areunung

¢-9°91qeL
ou ou sok peo snowouoiny /1amod uojels G
ou ou ou peoT pue 1smod snowouoiny b
ou sahk sok peo pue 1amod peayddng uonels ©
soh sak sak 1018 naoga/fieneg Aidwiy 2
sal sah sak uswsse|day naog/Aieneg 1
ainmonns peo 1amod
aoeyi9lu| uoyels aoedg olzeuads juswhojdag Jojensuowaq

"MO[3q PISSNISIP ‘SaTLIUBAPESIP PUE SITEIUBADE JO 19S UMO SII SBY Yovy "YSE) SIY)
U PAI3PISUOD 313 1BY) $3L31e0S 1SWAO[dSp J0JRnSUOWAP AL Y} SSZLIBWILUNS 7- JQEL

"siuswannbar 93uer amieadwar 1ySn o spasu uonsafar 1eay ySiy P syuswadxo
[enualod 01 paoejIolul 9q PINOJ I1BYl SIVINOSSI IDUBUSIUIEW [BULIAY] [euonIppe sey
Os[e uone§ aoedg oy, *s201aap o8e101s A315us Jo Sunsal syj 0} (ATess309u pue) [EOUILD ore
1eys saniiqeden uonerauas 1amod su st suuogierd paseq-aoeds 1910 [[& 1940 skolus uoneg
aoedg oy a3ejueape anbrun suQ ‘uonerado 2o1a9p 19mod oy £q $90UBRQINISIp OStwRUAp
J0 JuswaInseaw asroaid mofre [[im 18yl uuopeld smreudp a(qels e sapraod os[e uonels
YL 'T9-SLS ‘uorsstu 991A19s 2doossya], aoedg 9jqqny oy £q uoaoxd s ‘a[qenyeAul
are sanmiqedes sourusurew pue reuonerado uewny ‘Qwn reuonerado pue YAg SOZIWITUTW
1ey1 Juswannbar peojded [eronio e st Awouoine peojed reluswiradxa ysSnoyry "Z00TXD
Ut paysIqelsa souasaid 11qro-uo uew xis jusuewad yim /661 Isndny Ioye papusjuew
oq M UOnElS SYJ, “IUSWUOINIAUD ddeds ‘winnoea ‘§-019z  ur sstdojouyosy age10)s £310u0
pue uonerauad ramod ‘sa01n0s £319u3 1591 01 untopeld US[[0X3 ue st eydyy uoneig ddedg

uoyjenjesy uoned07] dnyooH Jojerjsuowdq ¢°9

“ysel s1y)
UL P2I9pISU0D JOU 319M 333 ‘SUIOU0D ABQq 0ZIBD ‘SUONRISPISUOD YOUNL] S[1INYS INONIIYD
pue o018 youneraid quswdimba punoss [eroads se yons sjuswamnbar oyoads azow 19410

"(L°9 uondas ur passnosip) weidoid 1591 snoro3u e 01 paroslgns
‘uoneinp 1eaf suo jo uonerado poseq-aoeds jo s[qedeo aq [m JojenSUOWIP SYT, ()

"UONOI[AS SIYI PUIYq S[BUOLILI I}
SISSNOSIP UOTIOIS IX3U Y], 'SIEIS JIMINNS UONRIG SIZIWUIUI put Li[iqels [euonerado pue



)7

"uones0] VAL NADg/xod Aeneg 7 % 1 suonedo dnyOOH JOIRnSUCWI(] [S9YMAL]
1-9 23]

sng Jemod Aiepuoseg
Sng Jemod AWl  meessss—"

fn abeyoey
mn noaa 18y Jojesjsuowaq jeaymA|y
Z epoN Al@ 184
av1 noaa I_.m_l W.l:'m @
war noaa @I _ 1 Ny Aoveg _
| epoN --w——{ N2QQ 184 [ i
wdv -e— noag 19y -
vy -a— N00q @I _m @
18y naog [Sd] e8
A92L- 0zt 5 nsam vroody ll._
_.l_.mm
AELL-SLL e
ATLL-0EL Y
= — .
C - 184} L], - :
— lequio
leqins 18y nsoa ajog nss Buim Asuiy Jejog

eudiy noaq o
lamod Arewuy

uonedo vl n@og/xog Aleneq
¢ B L uonedso dnyooH Jojelisuowaq [aaymA|4

‘uS1S9p NdJ/TPYMA]J [eNIUIAD Y1 UO Juapuadap pue JnSST UB ST WANSAS [8I0)
sy jo Apiqens [eotndarg “snq Arewud 4 oY1 Y padepraiut Apoap st YO [eoymAp
oy uonein3yuod suyl 103 9[qissod jou st (MO NdJ/12YMAT 2y) Jo Sunsay yuspuadaput
‘sno1o8ry °peo uonelS syl AQq papasu SI jun uoneIsuUOWap Iy Aq paiols AS1sud
$S90Xa 9 J1 sasearoul YSu [euonerad( °(SOLIBUIIS JAIBUIIR IOYI0 2yl 01 paredwod)
1509 Jomo[ ® sarjdur sagueyod uone§ [BWIUNU Pue duapuadapur J[npayos sy, Judwdduat
01 sadueyo aIeMpIeYy UONRIS TewuIW saxnbal pue juspuadapur 9[NPaYds ST OLIBUIDS STYL

‘(1-9 *S17) uonesg 2yt £q papiaoid are peo| pue zamod sy, afeyoed
UOLIBIISUOWAP Yl YA VHI 2yl uryim N0 NaOg/A1aneq puoneiado ue doejdey
u 1G9y d



6v

‘PrO]
PUE Iamod UODEIS YIm VH] 03 [BUINXY ‘¢ SUoned0T dnyOoOoH] JOIENSUOWA(] [39YMAL]
7-9 231y
abexyoey
J0lelisuowaqg jsaymAl4
sng jemod Asepuoseg
SNQ JOMOd AlBWld e—
18y
L Ain ‘nl_.nlloalmnr 18y
L= [ o faewee | |-
gv1 -=—{ noaag _[m].mlT o H
_ | NHO Aeneg
W3r --— N0ag 184
| el T
| spoN —at—{ NOQQ 184
-
ndv -a—{ noaa @l -
v 8100 "Elﬁ. omam_
SPEOTUOTETS ] naos Sdify
A9Zh- 02t nsew khbided b
fien
AELL=-GLL ]
AELL-0EL d
m— 18 £ . 19t
C — U/ i
eudiy noag o
temod Aewug

peo pue iamod paiiddns uonels
£ uoleoo dny)ooH Jojesisuowaq [aymAi|

"(T-9 "314) uouels oy
Aq papraoid peof pue amod ay1 yum YHT aY) 01 Jouaixe afexoed uonensuowap sy 998[g

T PUE M0 PoT| _

u1sop Ndd/1oUmAy
[BMIUIAS Y} UO Judpuadop ‘onssr ue St wdISAS [e101 9yl JO AII[Iqels [BOLNOS[y 'Snq
Arewrud SJH 943 Yim padegIsiul ApSanp st YO Ndd/1P2UMAY SYL ‘uoneSyuos Siy) 1oj
a[qissod jou st YO Ndd/12UmAY oy Jo Sunsay yuspuadopuy uuope(d rejuswuedxs oy
ST VHI 94} 25UIS Iemprey uonels syl 01 Sa3uyod [EWIUT 918 9I9Y] ‘OLIBUDS ISIY Y} Ul Sy
"SUONIRISdO UOTIRIS [BWIOU 01 YSLI IaMO] € Inq ‘os op 01 Alunioddo jJo mopuim pajnwui pue
aexoed uonensuowap sy Jo juswkordap A[res oyl 03 anp S S[NPaYds 1yS1y © ST a1y ],

(1-9 "819) uoneig oy £q papraoxd
ore peoy pue Jomod Y], 0007 1equads YySnoIyl 661 19Go1d0 Suump uOHONNSUOD
uonels uLmp 101 NADG/NYO Araneq v L1dws ue ur afexoed uonensuowsp ayl 998[d

Iosug 30j d



0S

10j sremprey [euonIppe sannbai ing suonelado uonerg 01 Ysu sazuwuw sy, sanijiqedes

uoneig Jo juapuadaput st peo] pue 1amod 3y 1dadxa 9A0QE ¢ JQUINU O} JBJIUILS ST ISBD STY ],

"PROT/1I9M0d SNOWOoU0INY * Uoned0 dnyooy I01ensuowa(] [99YMAL]
€-9 23]

Joje|nwiis peon
lojesjsuowiaqg [aaymAii4

sng Jemod Asepuoosg
SNG 1oMOd ABWLY eeemes—

924N0g Jamod

afieyoed

lojelisuowdq [9aymAj4

| A noag 15
8po g 184
2 8poN noaqag T 2 NYO Ateneg | |
gv1 -=— noaa 185 ATy T ]
W3r --s—i N20d 194
| 8poN --t—-{ N2AQ 184 wll
Wdv —-—] ndaa 1ay ]
v 800 --—- NOAA g4
SPESTUOTETS u nasg EJ 28
i3 194 TTOo T— vee
A 924 - 021 ﬁ nsan e
_Irmm
AELL-SLL T .m .
A€LL-0EL
| | prvgy B N
C 184) {16k} ¥ .
it _n_mm.( nsoa EM-MMG nss Buim Aelly iejog

eydiy noag ol
Jemod AMewud

peoT/iemod snowouony
7 uoilesoT dnjooH Jojelisuowaq [eaymA|4

"(g-9 S1) swalsAs snowouoine
£q papraoid peoy pue 1omod 9y1 yim Y] Y1 01 J0uIxa agexoed uonensUOWSp Y1 998

ﬂmqn pue HMHGN m——qu——du:ﬂ i 7

'snq Jomod Arewiid oY1 U0 ABOSIIP PAORIISIUL ST JOJENSUOWISP
3y1 uaym onsst ue aq Aew AN{Iqels [BILOOS[F paNw ST Juswradxs [93ymA[y oy
Jo 3unsal juapuadaput ‘peoy ays saptaoxd uonel§ aoedg ay1 duIg (NSHIA) U SUYAIMS
sng ute]y 2yl ySnoiyl snq Arewd 47 Syl 01 PIJBIISIUL ST JOJBNSUOWSP Y, *(Seurf
Tamod pue [0NUOJ) SUOLIEOYIPOW SIEMPIBY UONEIS [BUONIPPE AQ 1SOJ BIIXS INOUI UBD Ing
uopuadapur S[npayds osye st -afe101s A310ud $590%9 J01EnsUOwSp Y1 uodn juspuadep

10U ST PeO[ UOLEIS 2} SJUIS OLIBUIOS STy} Ul Suonerado uonels o JSL JUSISYUL 19MO] ST IS



IS

"PeOT] SNOWOUOINY//IIMOd UONRIS ¢ Uoued0] dnyOOH 101ensuowa(] [S9yMAL]
\ -9 s3]

dnyooH teuseixy

Jojeinwig peo
.II.H Jojesisuowa paymAi|4

abeyoey
lojesnsuowaq [9aumAl4

sng Jemod Aiepuooeg

| dnyooH jeuieixy SNg Jomod ABWlY  ese—
vads
+ Aunn noaa 184
Z epoN noaag I8y
Koo
o — = [ 2 nyo Keneg |
war noaq | 18y L0 e
i epoN —— Noaa 16d L
Wdv noag @I
Vo) {1000 prmtef ] [oasn
SpESTUOIETS o8] naoca [, 28
A 921 -0ZL nsan e =] e
8y
AELL-SLL Y “ee
AELL-08L o
{155 168 .
U — :
{15 fequuio nss Bup, Aes .
[equuro m R5LS) nsoa ejog IM Rally Jejog
sydiy " nogao

Jomod Aewug

pPeoT snowouoiny/lamod uoiljels
g uonedo dn)ooH Jojelisuowaq [9aymA|4
"apIS 1omod ATepuod3s 9y} UO PadBJIAIUL ST JOJROSUOWIP
Sy usym anssI ue jou St ANIqeIs [BOoINOdg Surpeo] uonels adoedg jo juspuadapur
wexdoxd 1531 Ndd/199YmA[J sno1o3u © $9[qEUD PO pAjE[NWIS OYJ “JOIBLSUOWIP
[99ymA(J Y1 01 saul] [onuod pue 1amod 91n0x 0) A1eSS309U 9q ABW SUOHEILIIPOW dIeMpIRy
uonel§ 'S4 uonel§ sy £q papraoad st romod 1daoxs  JaquInu O} JTR[TWIS ST OLIBUIDS STY L,

(-9 "S1d) paenuus peof ay) pue
uomnelg ayi 4q papraold 1amod yum yHI oY1 01 101191x9 93e3oed uonEnSUOWSP Y} 0B
1 wouoiny/1omod uol

‘Sdd uonel§
ay) woxy sreredas Are101 st a§exoed 1amod/Io1ENISUOWISD SY) SOUIS INSST UL JOU ST AJIqRIS
Teownoary -Aoedes romod uonelg aoedg a2yl jo sSeiueApe oyel Jou s30p uoneInSiIud
sty weiSoxd 1591 uspuadapur pue snoroSu B PIm sonijIqeded Jojensuowap [PaYMAYS
ay1 as1019%2 01 Antunuoddo 1an9q € sapraold peof paje[nwils Sy, ‘Peo[ pue doInos amod oy



[4Y

un owap ay1 yirm parpddns aq [[im yomym ueq peoj souepadwr ue y3noays paysidwosoe
3q [[m owap 3yl Jo 3a8reyosig NSHIWN Aq papiaoid aq [[im owap 3ZIeyd O} Jamod

‘poads Sunesado
159M0] Y1 18 Jamod JO MY SL°Z ISAI[Ap O parewnsd st uSisop Areurwurjard owsp oy,

"OAA ST1 01001 e romod Jo M §7°9 reurou
ST 190300 SIy) Jo Sunel (BN YL A[quiasse uonngrusip Jomod Arepuooss oyl ut

v 1od A1un 18 sem ss9008 3159q 9y) Sutaey osfe pue eydyy uonels aoedg ay jo uonerado
oy 01 30eduur 1s89[ 92Ul Iim dnjooy 15aq 9y, -(3tun) Suryonumg sng urejn) NSHIN 241 woxy
10 payouriq yioq (¢-9 9[qeL) ‘s uondQ I0j payyruspI a1om suoneso] dnyooy renuajod om ],

spey puy dnjooq jun uopessuoudnd gWI T'H°9

eydy uone§ aoedg oy jo uonerado
9Y) 01 Jsu ou urelqo 03 sem dnyooy ayl Sunodas 10 BN Y], “p661 Jo [udy jo
se uonrernSiyuod ugisop eydry uonel§ adedg sy uo paseq sem Apris oy, ‘PIISPISUOD aIam
swalsAs ageI1ois A310u9 [ooymAyy Jo uoneordde oy aensuowap o3 suondo dnyooy [BIAIS

30BJIdJU [BOLIJII[ JojeJjsuOwdq $°9

"SIBJS pUB SO0y UONRIS [BWIIUTIA .
"9[npayos uonei§ aoedg uo Aouapuadap SIZIWIUTIA .
J0[s V] uo juapuadap 10N .
"11qI0 uoness Jo Juapuadapur s[04 a8 reyosip/a8reyo aidnnw smoqy .
*A819u3 pa101s 98IeydSIp 01 SPEo] uonelS uo juspusadap 10N .

*ap1s Jomod Arepuodas a1 uo JuroeLIaul
Aq Anpiqeisut [eoLnos[e 4 9[qissod pue ysu uonerado UOURIS SOZIUTUTIA .
-1omod $S20%9 uoneIS JO aFeIUBAPE [[N] SOYBL .

:suoseal Sumor[o} oY1 103 uonemsyuod
I0JeNSUOWIAP [99YMA[] Yl SB PI1OS[3S SBM PEOTT SNOWOUOINY/IdoMOd UONEIS ‘S OLIBUIOG



139

gurssasoxd 1amod ay1 jo Aoudroyye sy, indino NDAQ Y 18 2qeieAe st 1amod Jo MY
679 1 uondo £q papraocid romod 3y Jrey ueyl sS9] 9N B SULISAT[SD JOJ PIZLIAIOLIRYD
st dnjooy ¢ uondo paigyexd oyj  ‘uonenSUOWAP Yl JOJ parewnss YSU raydy
S11 JO asneo9q a[qeins ssaf s1 uondo sy ‘7 49 ydeirSered ur paredIpul SB I9ASMOY ‘WISAS
owop 13318 B 10] d[qe[ieAt Iamod alow Suiaey I0j pazuaioereyo st | uondo dnjooy
'9-9 "31 u1 parotdap st sdnyjooy uondo omi ay3 Sururwrexa weideip Moy Jamod [euruou

Annqede) Jamod [eulwioN owdq WISAS GINA €19

OdA 9¢1
01 ¢11 18 Jomod Jo MY G7°9 Teurou st dnyooy sty Jo Sunel [eOLNOJ[d 9], "SSQ0IR Ia119q
sey osTe 1nq ma1A Jo jutod A195es ) woy A[uo J0u J[qelns row 9q 01 pareadde dnyooy
7z uondo 9y, ‘SuBSW UONB[OSI [BOLIDI[D [RUIAIXI UB INOYNM sng 30In0s Jamod [ellA e
01 A130a1p aq pinom dnxooy Syl 18yl OS[e PUB SSIIB I[NJIIJIP I0W B FutAry Jo 9SeIuBApesIp
oyl pey uondo siyy, sauLNeq pue s,NADd Y 0 . N1SOA Aq popraoid ramod ayi
01 Ie[uuuis snyl ‘owap ay3 01 a5uel a5e1j0A 19pim e FutA[ddns jo aZeiueape oy sey dnyooy
[ uondo ay], °G-9 ‘S ur parensn[1 are dnyjooy owap syl Ioj punoj suondo 1s3q om1 Y],

suonnd( dnjooy jupy uonessuowd - GINA P9

‘s108,] pue dnjooH lu() uonensuowaq GG
€-9 °IqeL

g3 IDOHVHOSIA O1 d3ZNLLn MNvE avOT 3ONVA3diI

Q33dS ONILYH3dO 1S3IMOT
TI3HMATTE LV MM 52°C H3AIM3A OL dINDIS3A HOLYHINIO/HOLONW

vads / N0ad WOHL F18VTIVAY DUA SHI~00) LV HIMOd 40 MX S2'9

VHJTV NOLLY.LS 30VdS NI LNIOd DNILOINNOD Vv ALITILN LV dNHOOH

VHdV
NOILY LS J30VdS 40 NOLLYHIdO NO 1LOVdINI ON ANV NOILOINNODHILINI
HOd SS300V 1534 IHL ONIAVH SV Q314ILN3A! S NOLLdO dNHOOH

Q314ILN3AI SNOILYIOT dAHOOH




125

ueq peof ay1 4q paredissip
9q pinom paos A315us [101 3yl JO 9 G/ Apuanbasuo) ALY 000°0S JO WNWIXBUI B 0
onel paads 1:7 & ut 3unerado ‘MY §°C 19AI[p 01 pauSisap are s, g Yl Apusun) gINg
o1 jo 3urpeoy 183} SIUIRUAD puB OUEIS SILIIIOR] OS[E PINOYS Yueq PeO[ YL, "SSI Yl UI SPeo]
Sunsixa Zuisn jo peasut yuapuadspur azow udisop oy soxew yoeordde sy "GN oY
Aq pa1o1s A315us 3y SWNSUOD 0} Pasn PUB OWSP Y1 01 pajeISAuI ST ueq peo| souepadun
siqewres3oxd e eyl sawnsse ugisop owap Areurwijaid ayJ,  "G-9 9[qEI, UI POZLIBWIUNS
SIe s1[nsal 9yl pue pazATeue sem owap a9yl Jo uonerado souanbas afreyosip/aSieyo oy

uanbag sdseydsiqpesiey)  pp9

‘suondQ dnyooH NS 11U UOTIBNSUOW(] [9aYMAT]

G-9 am3ry
Vb ALAILLN NOLLYOOT WALSASENS NOLLVLS 30VdS TYNOLLYNHILNI :.
) [ 1
\ ; XYNYVSE |
/ : LV Y SE |
/ : QA ELM-TZE |
/ B 47448 MI sT'9 : _
; -1 . :
-de vads v-dis
] NOUNGIRISI0 H_ noag :
R R e e AT T TN ' HIMOd AHYONODIS | H |
. H [ H \
: ! nad i H N B -y e Y 4 :
: : e H i \ NOlLdO !
: : H3LUIANOD | ! . “ § dNYOO0H ;
: { ™  u3amod 4 AV ! A\
m ; Jéo:bmx.n_n\ 7 ' XYY S XYH Y 6
: : i D0A SZL-ELE Qaiveves !
_ TATHMATL mn IJnv.‘va‘ql.\ll..du OQA 891-§L1 '
: ; d ’ - w |||||||||||||||| P Spu Jnll
. 7 A I m
[:ILE] ‘ v H foswoRe 4 ;i :
. H i Pt : {0 - ”
| zana | { o : +_ i i NOILJO m
O @t P dNXO0H !
IV A ;o “
HE ] ' ‘ 4 :
| musisuanos avor b r.-.--!.-..in.-......-.LAV.--.-.......T.i- }
| IVOINVHOZN 0410313 voldio3I3 oL} : !
.............................................. VAT : _
LA w . m
: : 8b/VH-0S |
: : nsen '
m;ﬂﬁ«mooc.& : : LINN ONIHOLIMS SNE NIVK |
avol m Rt SEEEERRREREY
Oow3a 3JONVQ3dNI :
1] :

"M 9 INOgE 9q 01 PAJBUINSS ST J[qR[TEAE Jomod [euriou [e10)
oy ‘osdr(oe a1 JO UOHBIND Y PUB SIAIOUIONIS Y1 SULISPISUOS 3[0AD a8IBYSIp oyl U] "M
8°9 9q PINOMm S[aYMATJ 9y 01 1amod S[qe[TeAR U1 9I0J3I9Y] ‘9 €6 ISBS] 18 SI PAIB[NO[eD JIun



139

"aouanbag o8reyosi(y/a8reyD 11U UOHENSUOWA(] [99YMAL]

¥-9 9IqeL

NOILVTOSNI NI 8IW3 O1 HIMOd S3ITddNS
$d3SSI ‘SISOTO HOLOV.LNOD 3NIT (9

SANZ IDHVYHOISIA gl (s

NOILISNVHL NOILVIOSNI

1 3SdI103 ONIHNA HIMOd Sd3SSI OL an3
WOHAH STHOLIMS HIMOd TOHLNOD a3 (v
SNID3d DNILSIL IDHVHOSIF gn3 (g

H3IMOd g3 Ol Sd3SSI WOH4H
Q3HOLIMS SI HIMOd TOHLNOD aw3l (2

1INIOd 3SdIT03 LV Sd3SSI WoHd
83 SLO3INNODSIA HOLOVLINOD aNIT (1

3SdI703 ONIHNA (NAWIXVIN) ADHINT
S1140 %S4 OL dN IDHVHOSIA AYW g3 (9

(STOHLINOD) ‘413S1I ANV
GvO1 MNVE 3ONVA3dNI SHIMOd a3 (s

NOILISNVHL 3SdI703 / NOLLVTOSNI
ONIHNA STOHLNOD 8W3 SHIMOJ Sd3SSI (b

1NIOd 3SdI703 LV Sd3SSI WoHA4
8IW3 SLOINNODSIA HOLOVINOD 3NIT (g

“IMd DNINNIAS S1HV1S Ndd (2

NOLLVTOSNI NI 93 OL HIMOd S3ITddnNS
Sd3SS! ‘S3S010 HOLOV.LINOD 3N (1

dOHVHOSIA

dOHVHD

NOLLISOd HOLJOV.INOD 3NIT 40 SSITAHVYDHIH dNMOOH TVOIHLOT 1T NIVIN
HONOYHL A3dIAOHd STOHLNOD 83 HOd HIMOd 1V¥IIY1D313 -

"W DNIDHVHOSIA HOd

ANVE AVYOT IONVAIdINI NV STNNSSY OWIA NOISIA AHVYNIWITIHd -

"A11oede)) 19M04 [RUILION JTU() UOTIENSUOWA(] [93YMAL]

9-9 231y
96°0 = ADNIDNI43 E60=UONIOMI | > noaa W
133HMATS - N NOLLYIS mmSﬂummn 2
M 59 ONISSIOOHd ALL'D Vs 3sd

¥amod TYNOLLYNUILN m

P A SRS S A gt S LA St A AL S P AL S LI LR DL L LT P UL L PO L Lt AT E e RS - —————-———— z d

S

96°0 = AONIHDI43 £6°0 = ADNINIII noaaa LANIW 25 l

T0WYHI mm —

- 1IND - NOLLYIS
T3IHMAT | omssoond | oy eze o NOLLYIOSNI m
MY O's ¥3Imod i TYNOULYNYILN
96°0 = JONIONA €6°0 = ADNIONSD s.:w_onn» nSan STITRTASE %
14 - 4iNn ; T N Fsdinoa e}
TIIHMA MNo'pL | ©NISsadoHd SN 9°EL Tovds 4
H3IMOd M TTYNOULYNYI AN n
. -
............................................................................................. o
3
96°0 = ONIN44I 0. nsan
€670 = AONIIN443 : vito STIMNW IS —
I3IHMATS [ LINA -~ Houvis NOLLYTOSNI 2
MA EL DNISS300Hd P 3oves =z
B3imod M TYNOLLYNEI LN

H

HRASEAS S1IMMA 2}
' AWILIYE

+ TFXNYIOIA OWLDT3




9¢

"3[qe[reAe pue 1adeayd
ST 11 9SNBI3Qq INSO[OUI () Jd JOIBNSUOUWIP Y] SB PIII3[3s Sem xX0q NFO NADH 2w ‘NJ0
[99YMAT Y1 91T uonel§ 9oedg 9yl 01 JOIBNSUOWIP Y] WOL SIUI] [0[U0d pue Jomod
10J 1INPUOd ® SaP1A0Id YoIym ‘pIdS JOIBNSUOWIAP [93YMA[J SY3 O 0BJISIUL [BOLIII[S UTBW
oyl ST Y0 Ndd YL ‘(€-¥ 91qel) adues arnjeradwal 13ySn pue peol 1eay IayS1y sit Jo
9sNBI9q WIISAS JUSWSFLURLU [BULIDY] I0JBASUOWIP Yl AQ (AIBSSIOIU JI PaIeay pue) pojood
A[PADOR ST (YO SWYL "Q'p UONIIS Ul PISSNISIP YO Iuawaoe[dar a3 0} JouueW IB[IUUIS

T UT (1O [99YMATF 93 YIM S0BHISIUL pue YO NADT PeyIpow & ut paoerd st Ndd oy,

190 Ndd T°§°9

"ssn uonel§ 2oedg oy 01 pareI3aluL ST IOTRNSUOWIIP Y} IYM ST/
-9 "8 ur uMoys ‘aus SIy ], ‘(SPIS PIeoqleIS Yl UO) 9§ PUE S SIUWIIS UIIMIaq A[quIasse
Iooeds 3uof oy uo pareooy st wod sy, wod Ann §4g oprs Arepuooss sy ysnoiys
ST I01eNSUOWIAP dY} O dJeLINUL 19m0d [BILNII[S 3y} ‘UOTIDAS snotaaxd ay3 ur passnosip Sy

"uoneIZANUL [39YMA[J
Syl 10 payjIpow AJISea St pue ‘wall , j[ays-ayi-jjo,, ue st ‘afexoed [eyuswirradxs oyl Jo 1500
[[BISAO SISBIIOIP 11 ISNBISQ S[IIYMAT[J JU1 10] 2INSO[OUD Y] SB PAIIIS Sem YO AId1eq
ayl ‘yuswIadxa ouauad B 9q 01 paudisap SI JOIBNSUOWIP [93YMA[Y oyd 108] ay1 adsag
"S[oaymATy ays jo aSuel Sunerodo 1opim pue 1l 1BIY ISISEM MO] Y] JO asNBdaq pauLiofrad
10U ST YO [99YMA]J 3yl jo JudwdfeuRW [BULIBY], "(Q'f UONOIS Ul PIsSnasIp O
uawaoedar uonelg ayi 01 Jeqruas (YO A1ameq paryrpowt € ur paderd st ared [aaymA[y sy,

NIYO 1YL 1°S°9

‘uonelg 20edg 91 01 S0BLIAUT [RINIONAS UTEW 2y} ST pue sjusuodwos (e suoddns
Yorym ‘prys 189 10enSUOWP SYi 0} pajunowr are sjusuodwod [y “IOJBIPEI pue ‘waisAsqns
JudwageurW [BWISY} Jole{nwis peol ‘Ioje[nuwis douepadw peol ‘N¥O Ndd ‘N¥O
[9aymA&y oyl apnjout sjusuodwod 95y, d[INYS ays Aq A19A1]9p 11q10-U0 03 Joud punoid
9yl uo pajeidalul SIv Byl SIUSUOdWOD [BISAIS JO SISISUOD JOJRNSUOWS(] [99YMAL] Y]

0BJIIJU] [BINJONIIS JojeljSUOUd] S°9



LS

VI 24} Iaije pa[opout ST wiaisAsqns Juswafeuey [PULISY ], JOIBNSUOWS(] YL ‘NJO Ndd
pue 1o1e[MUIIS 2dURpad] PEoT Yl AQ PIIRISUST 1BIY 2ISEM AYI SIAOWAI JBY) SIALL UOBRIS
aoedg ay3 o Juspuadspur waISAS JuswISeuLW [BULIAY! € SBY JOJENSUOWS(] [99YMAL] YL

waIsAsqNg JUSWAZRUBIA [BULIdY ], JOJBIISUOWD( $°S°9

"WISASqNS JUSWSFLUBW [BULISY) 31 AG PIAOWIAI ST JOJR[NWIS Yl AQ pateIouas 1eay
ASEM 'NDAJ ayr woy 1omod ndur wnwixew ayy St yorym ‘vonedissip £315us [BOLDO[D
JO MY ¢7°Q JO WNWIXBW B I0J PIZIS SI IOIB[AWIS SYJ "OLIBUIIS UOISSIW pajernisod
Aue oyeoridnp ueo 1y 81591 [99ymA(y Jo oFurs sopim e simuad sty], “saqyord peoy o1pdko
10 ‘JusIsuen ‘a1e1s-Apeals woly Juiduel ‘soLrRUIdS peol parermsod Jo Joquinu Aue a1e[NWIS
01 9[qewruer3old ST Jole[NWIS SY] “IUN IOJRISUOWAP [99YmA[J Sy} O} PRO[ [BOLNOI[D
‘orqeurwreidold ‘pajjonuod e juasaid o1 st 1o1e[nuwrg souepaduwi] peOT AY) JO uonosunj Ay [,

Joje[nuiig Jduepaduw] peoy €°s 9

"AIquassy 1a0edg SUOT UO UONEOOT UOHENSUOWA(T [SOYMAL]
L-9 23ty

uopoesq b4
uidsy

%’ . PO X CQ:NQOJ g0~m=w=OEGO _QQE;>_&
8 L BMO .
P . (ouApioxooy)

Vit 3 X3 Ajquessy Jegeds Buo




8¢S

"PIS 189, U0 Suones0 Jusuodio)) JOIBNSUOW(] [SAYMAL]

8-9 231y
PPIS IS8} Jolesisuoweq [98LMAld
w 24
- e - -
- —~—— —~ ~— _
AYO Ndd NYO (e8umAi4
-t 0L L
Jojlejpey PIS IS8 Jolensuowe( (eeymAly
L H ..xx..x..!ix.s.i.:...:g St
sOYMA|
I NHO Ndd NYO |soumild

/ olejnw
Ew_m>mn:m\ IOIBIAIS

souepedw| peo
wewebeuew [euusy| 1oie|nWig podui peot

"uoneIn3yuod ssny uonel§ feury ays uo juspuadap A[ySry st uSisop
POIS [enId8 3YJ, "SaUI] [ONUOD PUE [BILHOS[S Y1 1D9UUOD PUB JINIONLS SSOO UOHRIS Y}
UO JOJZDSUOWA( SY) 90BJIAIUL PUB JUNOW 0} PAINbal Swn UONE[[BISUL VA JO Uononpal ay)
st a3exoed auo ur 18y15501 s1usuodwos Iorensuowa( oy Surkodap jo afeiueape Koy uQp
"(SSyour ZT X Q1T X Gp) 9ZIS SI JO d1ewnsa Y3nol e soAIS pue prys 1591 ay1 uo sjusuodwos
101RnSUOWR A9 2yl jo uoneindyuod Arosmd e siussard g-9 Sy -uonwmig soedg
3y3 03 I01enSUOW(T Sy} woty doerajut Arewnd a1 se 198 01 pue sjusuodwod J01ensuowa(y
{re 1oy 1oddns [einjonus apraocid o3 SI PIYS 1591 3y jo suonouny Arewtrd omi ayJ

PIMS 1S9, JojeISUOWd( [IIYMAL] S°S°9

"20eds 03 pajeIpRI ST ASI0US $S90X3 Y3 AISYM IOJBIPRI 3y} O} SMO[J 1UB[O0D JY L, ‘IUB[O0D
9y} 01 SIOTAP 3s3yl woly 1eay Asem Junrdysuen ‘areld aseq NYO N1dd PuB IoIR[NUIS
PeOT Syl y3noryl Jue[ood $je[noird 1eyr doof Surjood AN9AUD © JO SISISUOD WAISAS
SIUL (I-v 39¥) suoneoyroads pue sonusuoloereys Sunerado Ie[tuais sey yorym ‘SIALL



65

3q os[e p[noys Surjodo dnurerg "owap 9y jo ssuodsar orureudp sy ajenreas o3 paysidwodoe
oq pInoys 3uipeol ou109[d omuweuip ‘Sunsay Yy Suung  spaads wnipsw Surkdur
osTe ‘Jomod jo [9A3] wnipsw 1e parerado are s GG oy ‘Sunsa sy Jo dois puodass ayr uf

s[onuod 103 19mod umo st sarddns [saymAyy ays asdipos Sutmq  “1omod umo s,owsp
ayy 01 eydyy uonelg s0vdg Syl WOIJ SAYINIMS OWIIP Y} JO SOUONIS Y} [0RUO0I 0 1amod
91 3SNEOIQ [BONLD ST 1S3} SIYL, "PIBN[RAS 3q [[IM 35dI[53 01 UOIB[OSUI WOIJ UOHISURD oy}
OS[Y 'SUONIPUOd ZUIPEO] JLIOI[S APBSIS Ul PAIONPUOI 3q pinoys dals ISy Sup ur $1591 oY L,
"PISSIsSE PUB PAINSEIW 3q [[IM SSUOZ [BONLIO UL 95U arnjeraduwio) pue UONRIQIA JO S[9AS]
"SpUBIIWIOD [[e 0} puodsal so1uono3[d ay1 1ey) pue Apradord Suryzom st waisAs esrueyosu
oy 1By aImsur o) S, g 2y} Surdreyosip pue Juireys A[eropow ‘suonipuoo paads
MO[ TOL PIALISP ‘S[3A3] Jomod mof 1e parerado st waisAs o ‘Sunsal ayi yo dais 1s11y 9y uf

"UB[{ 1S9, 101e0SUOW(] ATRUrUI[aI]
6-9 2In3r]

SloA9]
ab1eya Jusiayip 1e aouanbas umopinyg-
NOLLYTNWIS SSOT 1IIHMATL TTONIS (v ¥NvE avo

mme— 1 IONVGIdNI 3T1BYIWNVYHOOHd

Buyisal (pasois ABiaua (10} 9%Gy)
‘WdH 00052 0} 00005 a6.eYISIP [BUIWION-
‘NOILYNIVAI ANV 1S3l

JOHVHISIA / IDHVHD TVINHON (&

Buijoho dnueig-
Buipeo| dais ‘uoyesado
Buipeo| au1a9te s1weulp pue Apesjs- L HOLINOW % acss
uoiisues) jomod asdijoa / uonejosu;- A nS v g
s|ana) aunjesadwa) ‘uoneiqiA-
‘NOILLYNTVAI ANV LS3L. 10H1NOY ‘% ﬂ'
IDHVHOSIA / IDHYHO FONVH WNIAIN (2 a/w | Ndd

e eamc—————

v
ki

%

TOHLNOD
Ndd aIn

dNYOOH

Ssli

uogelado Buipeoj auioale Apeoig-
uoilisues; samod asdijoa / uonejosui-

~ -

t
I
'
s

s|aAg| aimetadwa] ‘uonelqip- ) ¢ .
INOILYNTVAZ ANV 1S31. MxsLe MY LT
IOHVHOSIA / IDHUVYHD TVILHYd (1 133HMATS T3IHMAT

JON3NO3S LS3L HNILVHIdO ATgWN3SSY OW3a aiNg

'6-9 314 ur po1dap se sdass eouanbas anoy saynuapt ueld sy weIsAs owap
[99YMAT} MY §°G 2Y3 Jo souBwIoIad oy 31eN[BAS 03 pado[aaap sem uerd 159) Areutunjoxd v

IS3JIUBIA 1S3L JOJBIISUOWN( 9°9



09

eyd|y uoneig 9sedg 2 103 punoy
aram sysu Jofewr oN  ‘Ndd 2Y) Ae[0SI pue AT 2y umopinys 03 paadoid o1 sem axel 03
Uonoe 3yl SASBO [[B U] [OBUCI INH PUR ‘[ONU0D [dd ‘WISAS FuLIojuouw yifesy ‘[0nuod
Jojerauag/iolow ‘ramod [99ymAyy ‘jonuod SuLesq JO SSO[ 2I9M PIYIIUIPI Saouanbasuoo
oyl 'pozAeue Os[e 219M ((dd 9Yl JO 2IeMpIBY [ONUOD OTUOMII[S dYl UL SAIN[IB

punoj a19M SYSU
Iolewr ON "gINH 24l umop nys o3 pue pud eyd[y uonelg soedg oY1 WOIJ OWSP JO3UUOISTP
01 3q p[NOYS 33e1 O} UOHOR Y} PAYIIUSPI SUOLIBMIS dIN[IR] Y] [[B U] ‘[ONUOD IOJBIdUST
/IojowW JO $SO[ 3yl pue ssof Jomod pue ouefequn [9oYMAY) ‘WalSAS 2yl ur SUNBIYIdA0
sonpold Aew 11 1oyl yons are ‘(YO GINT Y1 Ul PayNUuapI saInfrey [eornos[s a[qissod sy,

'$-9 3[qe, ur parordap are eyd[y
uonelg aoedg oy3 01 10edwr pue 2oeid a3e1 01 SUOTIOR 3y pue SIdUINDASUOD ‘swSTURYOIW

amyrey ay], ‘nun (1dd pue YO GINT Y} 10J PAIONPUOd SeM SISA[RUR SIN[TE] [BOLRII[O UY
sisdjeuy aanjiey [edLR]Y owdq WA T°L9

‘uonelg oedg 9yl 103 $20uaNbasU0d 919A3S INOYIM
Wnwiu 3q 01 punoj dI19M S2IN[IBJ 9Yl YIIM PIIBIOOSSE SYSU Y],  'SOLIBUSOS IpowW
aInjiey o[3UIS UO PISBQ SeM WDISAS OWIP JY) JOJ PAIONPUOD SISA[BUR SIN[IB] [BOLOOS[S YL

SYSIY pue sisAjeuy npey L°'9

"21n3on0s §ST Ayl uo anbioy [BSTURYOAW SZIWIUTW O} UOTYSEJ SNOUOIYOUAS ©
UL UMOPINYS OSTR ST [33YMA[J SIBUISIR 3] JBYl SaInbarx 1591 STy, S[eoymA[} ay1 Suneurae
$[9A9] 1amod juarspyip 1e pajuawiadxa 9q prnoys SIYJ, IUN owep Yl Jo ousnbos
umopInys oyl AJLaA 01 pardwane aq pnoys uonenuwis ssof [2eymA[} o[Surs e dais 158 9y uf

"aoueuIojad s, wAlsAS 2yl JO uonen[eAl A 219[dwod
o1 day [im styy,  poieniead oq [rim Surfoko 98reyosip pue s81eyo [euntou sa1y) dois ug

noada
3yl Ylm JOBLISIUL [OIUOD [BOLNJI[D PUEB SWISIUBYOSW AJ9J8S 9yl 91BN[BAS O} INO PILLIED



19

"SYSTY 2IN[Ie UOHENSUOW(] [9YMAL]

WALSAS HIMOd TVIIHLDTT1I NOILYLS FOVdS TYNOILYNHILNI : .SdISSI

S-9°I1qeL

Qo8INGD IHYMOUYH HOLINOW
Sd3SSH 40 S50+ DINOH19373 JOVAHILN) 10HINOD 3
(2)‘s1Hod SN\ agsst AHOSIAYIINS b
‘NMOGLNHS 2
HO4 ONIHYd3Hd TMd T
Q37vd 40 0I3dS SHOVHL]  NOILONNTYW LNdLNO
133HMATI ONOD3S 2] wamod T¥oINLO3T3 SUVMQEYH ONUOINNOOUILNI - | y3y70u1800 8
{SHNDD0 B3IMOd S50 WILSAS 3JLVMOUVH TOHLNOD « H3LH3ANOD m
40 $S07IVILHVd 41 Sd3SSI|  ONIHOLINOW HLTYIH + $SO7 TOULNOJ 3SVHd 33UHL » H3Mod a
WOH4 SLOINNODSIA onaa) $S0710HINOD 1HOHS/N3dO 'ISVHE F1ONIS* | qynoi103uIcIa E
Sd3SSI WOH4 LO3NNOGDSIA (1| yolyuaNT®/ HOLOW » o
c
z
$SO0THIMOd M4 * JUYMAHYH ONILOINNODHILNI « U3TTOUINOD -
$501 HOSN3S NOILISOd + I EL)
10HINOD ONIV3IE - IFHYMAHYH DINOHLOITI JILINDYH
Q3IZATYNY m
S3HNTIV4 HO4 GI103dX3 $S07 HIMOd M4 * )
3HY SHSIH HOTYN ON + FONVIVENND * HOSN3S * MH.M.“NW“ -4
ONILVIHHZAO » LINOHIO LHOHS / N3O » 3
z
m
0
W3 NMOQLNHS (Z T
SSO7TJOULINOD HOSN3S 2
Sd3SSI HOU3 LOINNODSIG (L] 4o vHIND I HOLOM - 30ILV4 HOLOH - NOILISOd 5
LNDHID LYOHS / N3dO * HOLOH 2
[
3
SSO1 HIMOd TMd IOILVL LINDYI 3
IONVIVENN - ININVWEId HOLOH « mwwﬁwﬁo =<
ONILVIHHIAC * LHOHS / N3dO '3SVHd * o
3
c
+Sd3SSI gan3
S3ONINDISNOD SWSINVHOIN IN3NOdNO2
W3ILSAS NO LOVdWI/ NOILOY EEDRE]




9

Nueyg 3T A[reuonuaiuy a8ed STy,



co  G3IWTII LON JNVE 39Vd BNIGIOFN

*(S1S00 [99YMATJ 1SOMO] Y] PUB ‘[29YMATJ JeIL-()] ‘109 youne[ qi/000p$ ‘uonels Ieak-(g e 10y)
NZLT$ Se ySiy se aq pinoo sfuraes syl DD Ul IN0O1$ Aforewrxordde aAes [[1m spaaymAyy
3yl “(S1S00 [93YMA[J 2JBWINISS 153q Y] PUR ‘[OaYMAJ JBIA-G°/ ‘UONEIS TBIA-GT ‘IS0 youne|
qr/000€$ <8'9) seduel AJUTBLISOUN 3S3Y) JO S[PPIW SYI UI JBYMIWOS SI JBYl OLIBUIDS Y1 IO

‘SuonBUER A ApNIS 9peI], 1500 3[04 9T

[-L°19e],

: . . (lemuy sawi €°4)
el s0e ey (uswaoe|dal) uoloNPOId Jun
(R 85’} 9z'e (jenur) uononpoid un

98 06 oct juswdojeaaqg
ajewysy ajewns3y | arewns3y S1S07 193uMA
Mo 1508 4bIH (W$ve61) S150Q 199yuMAL4
ot S'L S (sieak) a1 |19oumAly
0c =1} ot (sseak) 8y uojels adedg
000¥ 0002 (a/$) 1s09D youne
uonelieA lalaweled epelil

"P2ISPISUOD 2I9M JBY) SUODEBLIBA APOIS 9peI Sy} SMOYS [-£ 9[qQBL "SWaN
asay 01 parjdde sanpeA Jo sSuel B 0] SPBW oIoM SIIPNIS apen Y} ‘DI0JAIAY], "SIS0D [9YMAT]
pue ‘I [9oyMA[J “9JI] uonelS 2oedg ‘1500 youne| Se yons ‘awn SIY} 1B AJUIRLIIOUN JABY
1y sSuryl Jo oquunu & uo puadap uosuedwiod SILINIBG-SNSIIA-S[IIYMAT] Y3 JO SINSAI Y],

"sSutABS Q)T 19U B SI 21943 JI 99s 03 sofejueApe 1500 J1ay) sureSe papen 2q 1snw Ajpeuad 1500
Juswdo(aaap eyl pue ‘padofoAap 2q ISNW S[AYMAT] Y] ‘TIAIMOH (I9MO] ST 1500 youne[ oy}
0S) $S3 y31om pue $SI[ 1500 A3y3 asneoaq SN D H/SI1I911Eq 01 ATBUIIIE IS0 JaMO] & ap1aold
UBO S[39YMAJ 1Byl PaAal[aq St 3] (SdH) walsAs 1omod [eowo9[e 2yl Jo (SSH) waisAsqns
o8e101s AZI10ud uouwi§ 9oedg oyl 103 (run a3reyosip/efreys K1aneq) SN H/S91INIEq
SOSISA S[AYMALS JO (DD 1500 9[0K0-91] a3 aredwod 0} sprW 219M SIIpNIS Ipel]

siskjeuy 150) 394D YT NYO PAYMAL  0°L



-

v9

"(sarquuasse juawdmbo parerdaur) syH] ¢ sey uoneis aoedg Sy, ‘¢
Juawidinba 1oddns 1431y 105 71 JO 10108 © 9PNOUL SI1S00 youne| ‘7
"$P661 JUBISUOD UL QIR SISOD [V °1

:are suondwnsse pue s3[NIpUNoIs IO

LSOO HONNVTTIVMAIVH INFNIDOVIdHI  +
LSOO NOLLONAOId TAIVMAIVH INFINFOVIddd  +
0 +
0 +

0 = 001

SNADg/souaneq syl 10

LSOO HONNVTTIVMAIVH INFINHOVIdHI  +
LSOO NOILLONAOYd TIVM@IVH INFNFOVIdII  +
LSOO HONNVTHIVMA@IVH TVILINI  +
LSOO NOLLONAOYd TIVM@IVH TVILINI  +

LSOO LNFINJOTHAFA = DJI1

:(S19aymATJ a3 10§ pue) [e1suag uf

‘(syuawdoedar
Jurpnpour) sNYQ 199YMA[y 9yl youne[ pue sonpoxd ‘dofaasp 01 1500 Y1 [[B sapnjour
DD S129YmA[y 3yl ‘puBy 19410 Yl UQ "WYY YOUNE] 0 150D 3y pue S YO Iuswaore[dal 10§
1509 3y3 ST YOIy 1509 suone1ado ayi A[uo sapnjout DT SAADH/SOMREq Syl ‘Sny[, “SaIpnis
SpEI 3yl Ul papnyoul JOU I8 PUE JSOJ YUNS B 3q O} pawInsse a1e (Jrun juswraoefdal [e11qlo)
SM1YO Jo 19sd1ys 18113 93 JO 1500 uononpord sy pue sNADF pue sausneq syl Jurdopaasp Jo
1500 Y ‘UonEIs 9y Uo 9q Apealfe [[1M SN ADE/sIUNeq JO 19sdIys [BIIUL 9Y3 90UIS “S[SAYMA[]
Aq paoerdar oq Aew sNEDE/SILIBNEQ Y1 ‘OWIN Jey) 1913y uoneIado JO SIBIA QALY 1SI)
94} 10§ SN1@DF/S9LIa11eq SN [[IM UOLRIS Y1 A[[BLIUL 1BY) PSWNSSE Sem 1] ‘uonel§ aoedg ay) jo
9J1] Y} IOA0 SATIONJJI 1SOD ISOW Y3 3q P[NOM 33101S AZI9US JO PUDY YOTYM SUTUILISIOP O} ISPIO
ut saLualeq Jo Jeyl o1 paredwod sem s[eaymAg Jo (suonerado + uononpoid + juswdoaaap)
1500 919A0-3J1] SyJ, "saIpnis open ayl wnoyad 01 paJONOSU0d SeM [Spow 199ys peaids v

sisfjeuy JO POYRIN 1°L

"(uonem3yyuod pauuewt Apusueuriad) DI I91JE SIBIL XIS 0} AL INOGER ST PIZI[BAI 3q O} LIBIS
sSutAes [99ymAT ay1 219ym Jutod 19A0SS0I0 Y1 ‘Suonels 1ak-O7 PUB G Ayl J0 S[YMAT]
Yim SSUIABS ISOO OU JABY PInom 9j1 Ieak-0 B A[UO yiIm UOBEIS B ‘pury 19410 oY1 UQ)



¢9

'suoneindwo)) swdwered H OIAd 10] SINIONNS umopyeaig 1s0)
[-L 2m31g

|1#8ymA|4 10} 1s8) 9 uopeIBeIU] —

188ymAl4 1o} uonesBelu ubiseq —

JosueS uolisOd Jojoy —d

sbuneeqg ueuewie jeixy —

sbuueeg oneubep emdy jeipey —

Ajquiessy I0jelS J01RIBUSD/I0ION —]

Aiquessy 1eufep Jusuewisy iﬁ‘_c:oO\._Qoi —
HYeys wney) -

QnH winjueytt -

lleyg slisodwo) —d

NYO |1seymil4 nwn N
ioj1se} Bursnoyy |olue)d Bussesoid |jeaymii4
 uonesbejuy nuo Buueeg emod

_ _ _ ~ ]
I .

NHO 12aymAl uopejs soedsg

'sanixo[dwod ay3 01 SINSAI Y} JO ANANISUSS Y} SUTULINIAP 0} IPIO UT PILIBA SIom samxa[dwios
3y Ing ‘sarpmis open Jy) Fuunp paxy S1am siuauodwod oy jo siySrom oy, Anxsrdwos
Suumioeynuew pue ‘Axsjdwos Fuuesurdus ySrom uo paseq ST [PpPoW H HOINd YL 1
-£, 9MIL] UI USAIS ST (1Y [99YMA]J Y1 I0J Pasn Sem JBY] AINJONLS UMOPNBII] 1509 Y[, "SIS0D
YO [29YMAT} Y3 S1BWNSS 0} UNI SeM (SWISAS FONY BNOLIBIA ULIRIA) [9PoW H HOTdd U,

'SUONBOYIOAdS SU1 UL UIALS OS[R S1om (SWAIT JI[-PAIIWIT] JO 109339 Y1 Surpnpour) JELLIN
103 syuewrannbar oy, (NQOY oW 0] L08T1DY Pue A1a11eq 9y 10§ pO]1DY) suonesyroads
uonelg aoedg oyl ur udAIf s1yS1om ,pasoxs 10U [[BYS, Syl JIoM SIYSIOM IIOYL  IST|
1500 sareds uonelg soedg oy WOl paureIqo a19m $1500 uononpord Jun (1O g Pue A1911eq Ay

*(s1500

[[e 10§ SaretInS3 1509 [Spowt GO 2y 01 patjdde) 9,0z a1e 1yoid pue w0 sukp1oxooy 9
(s1usuodwod [99ymATy peseyomd 10§ saTeWNSA 1509 [3pout FONd Yl

o1 paridde) 9567 a1 sasuadxs patefar 1ay10 pue sasuadxa Juswamoord [eusyew QUAPIaYO0Y ¢
‘(syusuodwod [ooymAy

paseyoind J0j SAIBWINSS 1500 [9pow FO[Yd 2yl 0 patjdde) 9,97 are 1yoxd pue V2D IOpUdA b



99

*(S1500 youne[ SINYS

puB A SUBLY O} Ie[IWIS) q[/Q00‘y$ 01 (3505 youne| uoioid Syl O IB[IWIS) qI/000‘7$ WOlj
PSLIBA 9IOM §1S0D Youne "¢-/ S[qBL UI PSZLIBWIUNS 2Ie SAIPNIs apen ayl 03 sindur 10410 oy,

'(G-L 2131 103 NS T$ 0) PAUSAUOD (8 H8S 1$) D[l PSZHIOUIE 9y} Pue (3-/ S[qe, 10§
JN06$ 01 PALIDAUOD {E9(‘06$) 1509 1udwdo[aAap (101 9Y) a8 ¢-/ J[qe], WOLJ UYE} SON[BA OM]
oYL ‘sesA[eue Apnis spen oyl suuiojiad pue sa[qeLeA 1910 9yl [[e sindur yoym -/ J[qeL, ur
umoys 199yspeards ay1 o1 indur uays are ¢-/ Jjqe [, ur uMoys 1aoyspealds oY1 WoIy san[eA OM ],

(SXTdON) s10108y Lirxardwod Sunrmorynueu sy 91e10U93
0} pasn J[eUONEI 3y} FUIPNTOUL $IS0D ,153q,, Y3 I0] sunt GO 2y 01 sindur oy [[e sozLrewrwuns
os[e ¢-£ 9[qel, 1yoid pue Y290 SUAPIdaNO0Y I0] ()71 JO I010e} [euly B pue ‘(sasuadxa
palefar pue JuawamooId [eLIdjeW J0J PIIBUINSS) 67 JO J0108] Jayjout ‘(Jijoid pue y2p0) I0pusA
3y 10J pawnsse) 971 Jo 1030e] € yim padderm st indino [apowr gOIYd 2Yi Swai ,Ang,, 10
"0T’1 2q 03 pawnsse St J01oey detm suy ‘swalt ,aewr, sukp1axyooy 103 “(sdeim I0) srordunw
SB 109yspea1ds oy} ul pa1djus aIe 353y ‘suone[no[es st ur Jgyoid 10 (sAnenSIUIpPE pue [RISUaT)
V29D 9pn[oul 10U S0P [apow FOIYd Yl 32Ul NP0 [99ymA[J 9y 10§ 1500 uononpord
1Tun 3y pue 1500 1UsWdO[IAIP €101 Y} SIALT pue SWAA 3yl JO Yoes 01 s103oey deim oy sarjdde
199yspealds SIYL, "¢-/ SqBL Ul PIZLIBUIWNS AIB S1S0J ,159q,, 3y} 103 Indino [spow FOrdd UL

"2INJ10NNS UMOPBI] 1SOJ S} UT SWAIL
3Y1 JO YOBI 103 POUTRIGO 19 SIY} O] JR[IUIS SINOIULY ‘(dIempIey Jo sannuenb pue ‘A1xsjdwos
‘1Y31am 3'9) S3[qRLIBA 1USISJJIP Yl 10J 9p0d 3yl 01 Indur 219 JBY) SON[BA JYI SISI| OS[R 1]
‘[opout ay1 £q Pale[no[ed 219 1Byl S1509 uondsnpoid pue Juawdo[aAap Syl SMOYS I "7-L SIqRL
ur umoys st sjusuodwod [a3ymA[J Y1 Jo 3uo 10j [spowt D[ 9y woiy nojuud [esrdhl v

"(JuazoyIp are sanIx9[dwod SuLmideNUBW Y] JO JWOS A[UO) SISEI Y10q JOJ SWES Iy}
ore sanixa[dwod SuLaauISus syl 9sneoaq 19Y19501 9SO[O A[PATIBOI I8 SI[NSAI ,153q,, PUB MO,
YL "S1S00 [23YMA[} U SUOHBLIEA 324} 9SAY} JO $1033J AU} MOUS SAIPNIS IPEI Y} JO SINSAI YL,
'sanrxadwod ,153q,, 9y} 10§ U0 pue ‘sanIxa[dwod ,mof, 9y} 10§ auo sanrxa(dwos ,ySuy, 2y 10§
SUO ‘9PBW dIam SUNI FOIYJ 931y} ‘SnyJ, ‘umouy A[JUSLIND SI JeYM UO PIseq SIN[BA 1S3q oY1 9
01 P3AST[3q ST Ieym 01 31| & dn sanrxa[dwoo Juumioeinuew oY) 1YSNOIq MSIASI [BUL} ¥ [OAS]
MO[ ® 01 premumop sanrxa[dwoos sy pastaaz Aoy ‘siarjddns jusuodwos pue uSisap [paymAyy
9y} JNOQE UOTIBWIOJUT JI0W DAIdyIed SIAJUISUI 9yl Sy  's12aurSud [oaymA[y sukpiayooy
oy £q Y31y £194 3q 0} PIBWINSS 213 [39YmA]J Y1 UT Sjuauoduiod Yy} JO (819438 10J (SXTIDN
pareudsop) Airxopdwos Sunnioejnurw pue ([apowr gOIMJ Yl Ul XTIINDH poieusdisap)
Airxardwod Funadursus syl yioq ‘Afjenuy "sanixa[dwos syl ur Spew J19M SUOTIBLIBA oy,



ALITYNO M00d 40

S 39Vd IWNIDINO L9

U939M13q ST UOTIBIS TBIA-GT Y3 JOJ STUIAES 1500 13U 3y ‘uoneado JO s1eak 9A1y 191Je S[ooymAYy
Y satanieq Juroerdar Aq ‘snyy, "DINJ Ioye SIeaf XIS Inoqe 19yS1y SAW093q I ‘S[AYMA]]
JO 1500 3y} Uy} I9MO] INO SLIBIS SILIANIEQ JO 1S0D dANR[NWND 33 YSnoyI[y "UomeEls Ieak-G[ B JO [
oY1 SuLInp S[a9YMA[3 10§ 1oyl 0 Saredwod SLIBNE] 10] 1S9 JANB[NWND Y} MOY SMOYS Z-/ 2INTr]

"g x1puaddy ur papnjour are sasA[eue ANADISUDS
oY} JO [[e JOJ SINSAI PI[IeIaP AUIOJA “UOTIOAS SIY3 UL UMOYS I8 SINSII 9Y) JO UOHII[IS PANWI] Y

"sa[qerLrea 1ndut ayj jo 98ue1 oy uo paseq sinsai jo o8uel 8 mOys SaIprys apen ay) ‘ynsar o[urs

€ 18 SUIALLIE JO PRRISUL ‘QI0JAIY L, "SWN SIY} 18 SIN[EA UTBLISOUN SARY 18y} SI[QBLIBA JO ISQUINU € 0]
apew are 1ey suondunsse ay) uo puadap uosLredwos SILANILG-SNSISA-S[IYMA]J Sy JO SINSAI AT,
SHNSIY 150D 3PLD PYIT NYO PIYMAY  T°L

199y§ wIR( [19Y$S Ansodwo)) [9aymAL [9PON AIeMpIeH HORId

¢-L3IqeL
«b06°0 aazny ButureaT 3ITUN *H26°0 103083 JUBWRA0IGWI IDTHI
x000° 1T 13TTATITON 350D PoIg «000°T I9TTdTITNR 350D aag
000°0 buttooyl 33eY 29755 30D 1-1L
«000°1T HuTTOOL UOTIONPOIZ «Z¥8° IS 1S0D 1ITuf) pazTIToWY
000" T Bbuttool 3juswdoraaaq
sao3oe3 ssadoxg ® buryool uoTlewrozur Teljuswatddng
x8666€ (PT®T3) JEIR 005°0 12497 uoT3ExS5ajur
000°T 03083 AITTTGRTTSY
p661 Abotouydal 7O 1ed3 071070 sabueyy Hurzsaurbdug
005°¢ wIcylIeTd 000°0 Jesdoy ubtsaqg
000°1 TS20 MeN
=052°0 J03D0B3 IJTNPAYIS 0310214 TLL°9 K3tx9T1dWc) osW
000" 1 Zzoddng 2d£303032d «000°CT A3Tsuaq
006°1T AxTxaTdwed burassutbdua 000°0CT ybToM
s103dTIDSBQ IDNPOIJ TYIINVHIIW sioz0e3 ubrsaq
1 Assy zeybry IxeN/AiTauend
021727 |umIoA 2TUR 000°0CT 2ubtep 27uUp
et £ITavend uoTIonpIzE 3002 A3Tuend ®islioaczg
90°9 JIBY UOTDNPO3g
£0°8E 3ISOD uOeTIONPOId ITUf
18T JaLg N0 {82 296 1IN0 YSTUTI
9 JxL6 UBL [8 [x56 AON wWeII 2§334
{0T 1 96 Ia¥ icZ } ré 2dy 3TB2S SINPALDS
£°3725T £°9981 €TEEI0T 250D TeICL
<rBLLe C 6EST iTeLL {(93W) TRIOIONS
N4 1°0€T LTiL b3 158l TOOL
£l - TTl0L adAlo30xa
0TEeIT [AR IR - uoTIDNPOIJ
butzuzdoeznUEK
£ CEES T°LOE g'eLzs (ONI) TE3OIQNS,
STLTE 57621 ¢-.ge¢ e1eq
£7r5sY £°521 2 by zoefoxg
FUEIET - FrrEeT Swa32SAS
CTigry §°5¢ [ [0 4-1Yed
i o 2 It TUe8TT Buyazezg
B Srrzseutdul
IS8T TE2CS usTIonpsIé TudwtliTanRg ui-Tole) EmHUUHm
(£667) OTARL UCTIETEISF 3 H 3DIdd :8T37l udT3eTedsy
(£661) ®7JELl {BIOTD uUSTITSIND §82d& H ZDIWE (9TITI TRASTD
(PE1 3IUE2SUTD 00I7T3) U €3
- T72US 2a7sodmc)H
(1Z°7) Wé II'f 881 17 aunp ang
VEK ETMASS\EOINS\YIYIN:D :swen 209{czg
Waz7 TEITUEUDSR

n

a

tn

TIIOK ZEWMIENE

m

ZC0Iye



]
;
4

Bt

0L

Jooyspeaxdg sisA[euy Apnig opel], waAsAg [9oymATd Ordd

v-L 31qeL

g6
58]
2] 4] 581 581 224 st S8l 0 S8l 0 e \r ] 44 0 S1 76 |
8 ® 581 S8l (424 £t S8l St S8t 414 14 x4 M youno| 57y 8
4] 8 0cl 591 [4¢4 14} ot i S8l 424 14 444 ~ pod g| (28]
8 £el 581 (424 ol £el ] -1} 51 we 14 )3 T @ ngog®ra  udunol gy (16|
89 cet oLl x4 ol £el 0 ocl e ;34 ve ve 44 68 naose e g poid g |08}
- £el et 9l g £el Si x| st o1t 0 o 9Ll @ MRa Yyourol g XA

of- LT 81l o8 S 81l [:14 LI 14 68 0 0 68 6 ypod ot miyq poid gp B9
1v- 06 06 o € 06 06 06 06 14 0 0 4 134 ypord yog  |eAep |eBumAl 7 7|
0 o ] 0 0 0 0 0 0 [} 0 0 0 ] 0 199 |
M1 G LML IA-GIMAL A-GT2 IumAL 1A-G1GDR/I0E  SI08A 190UMAL JAG'/ DllOp MAYIAG DUSP [DB/HOR NADE  Owep Aiepg  ojep sioeh  [Tg]
SBUIADS jaaumAy > FEE U T ot 1BeuMAII IA-G' L |seymAly 1A QDA+ nansg Aeljog Ll
Aeyog 1€ |
st Sl L @ (ASP661) §5/1509 Uounoi| 73 |

(21 40 10J20) 354 UlM) 150 YSUND) QY 000°24( 18

UOJID|S IDBA-G| 08

Y
. (o]
A€l It £eL S8t 424 St £e1 o 11 0 [ 424 14 0 [AY4 0 st I’
AF It} 34 S8l (224 ol £et 0 S8l st e v 13 [4x4 J24 uduno| gy S
Bl 99 eel ol ;x4 ol £El 0 ozt I [:1x4 ve ve S0z 69 poid G 4 ISt
o - £el el 911 S eel ] £el st 911 0 0 9l @ younoj § 7
e o¢- LT 81l 68 S 8Ll 14 811 [i14 68 0 0 o8 68 )poxd jing poid G p 3
12 - 06 [y o £ 06 06 06 06 14 ] 0 o 134 YPOKd jIoq  jeABp jBEYMAY § 7 7
1 0 0 0 0 0 0 [} 0 0 0 0 0 0 0 0 ic
MALS A0 1umAL IA-GIMAL A-0| jimAl 1A-G1QDB/H08  SIDBA 180UMAL} A-QL DIIBP MAIJHA-G DYEP 1D8/HIO8 NADE ONeP Alelog  Dlep sioeA  [fp
SBUIANS 19BYyMmAY {75 ouo T gag 1Mis; 188UMAY A-G|  |BBumA A naDBe naoe Aiejiog 15
Aeyog . w7

St 51 I3 @ (NSPO61) 55/1502 yaunon| 75"

(€1 4010190} 354 Um) 3803 yaunoiay  0OQ‘ZS |99
UOIIDIS IDDA-G (59
I53] I ve 69 (NSP661) 5571505 WiH Judtwie>0ds1] (1 |

14 8¢ yuns o wns o (WSP661) 55/1502 MK 1ol g1

06 06 xuns o AuUNs g (ASP66 1) 1500 jusdoeaop|gE

000l 00s 0001 00's (IA) IDAJB U JUSWSDDKIB! UDB]| [ |
114 114 961 SLE Q) NYO 1ed puBem|Zi |
S0z 502 't we (WSP661) 1502 NUO tewsdOIda:[TT |

10§20} {502 YO uewesode! [ ot
85°L 851 ! 061 (WSP661) 1502 NYO 10U 5|
JOIO0) UOHD(OISO Py <661 ZVOTL | @ |
8t 441 (NSE661) 1509 NYO 10w 7]

8l 8l 8l 9 (V31 £ W) 55180 SN0 4o AIb[ 9

188UMA A-0|  jBBYMA IA-G naong Aayjog s~
(H$ps6! ‘iuswuLerod ey of j509) WY (€6 owif ¢ |

JIVYWILST 1S3g $100YMAI{ JO} 0)DW|ST {50 [OPO 3D vel (/9 8iop| ¢

GELM4SS B CLMISS Un 3D 14 APrys 8poi] (MJ45S) [98UMALY UoYD)S 8oBdS IEIMISS {
.Mmmm_a_u_o_z~z_“~x_q__~x~o i j 3 T o T 5T 8 [ v




IL

"uoneIS IB3A-GT B 10 WAISAS [99YMAL T34
-01 Pue ‘WalsAg [aoyMAL] Teak-G ‘N g/A1neg oy usamiaq uostredwo)) 1500 sAnR[AWNY)
7-L 2m31g

AI/Q00'PS ~ SIHNUS 1@ A BUDlY

G/000°ZS ~ uoloxd “DWd 191y SIDaA
Sl ot S 0

4ounoy
" = m @ A W W @m W e W W m W om O
pm———s S ]
— o — ) 3
O8UMAIFIADl & m m
(1]
[BBUMAIS JA'G e st oo 9
w
NADY/ HOY man =
(Younoj puo ‘uolonpoid *Juswdo|gaep) H ooy 3
SISO HUNS BI0 DN 1D iS00 AIBO] D jOU} S8WNSSY| W

_ s
1SOD |199YUMA|4 isog

UOJIDIS JID3A-G1
(1uawdojonep [88UMA]) + YOUND] + SI0MPIDY)
DWd JaiV salaHDg SA §i8aUMA 10} 1SOD SAJDINWND UOYDLS 80Ddg

150D youno1 n_\ooo.&_ o9

‘Arewnung sindup Aprug apei] DO

G-L2I9eL

000% '0002 (ay$) si1s09 youney

0Z ‘G1 ‘01 :(siead) ) uogels aoedg
(syatew)
8t 8 9€ uoRERs uo sNYE Jo Aueng
varg (4811 10 3} J0})
0L'SL'S oL [ (sue8f) [easaiul Juawaeoe|dey
4 964 SLE (an NYO sad wbiops
(1502 NHO renur sawn €°1)
€8'L S0°¢2 veb | L8L e (W$) NYO J2d 107 Wwawaoeday
S - 9z'€ 0 ] (W) NYO sad 150D [BilY}
98 06 148 o] o] {W$) 1s09 wawdopaag

sieuns3laewnsy|siewnsy
Mol | iseg | uBIH | naog | Assueg vivandgo
199UMAL4




L

"uonels reak-(1 ® pm
SSUIABS OU 9IB I0Y) PUE ‘SISBIIDIP 9JI] UOHUBIS SB 3SBIIOIP SSUIAES IS0 OYl MOY SMOYS G-/ amFL]
"uonels 1eak-G1 9yl I0j SISOD Youne] yim ISBIIOUT STUIABS SO Yl MOY SMOYS §-/ aInSL]
‘0UBISUI O "SI[QBLIBA JUSIDJJIP SY) O} SSUIANISUIS MOYS O} Pasn 3q UBD G-/ I[GE.L, UL SON[BA Y],

"S[9YMATJ PIM SSLIaNEq
Juroerdar £q pazifear s3urAes 1509 [2101 Y1 SB [[3M SB S[99YMA[J PUB SOLINE] IOJ IS0 SATR[NWUND
[e101 94} Y10q SMOYS I] "9-/ 9[qB], Ul USAIS I PAISPISUCD SUONEBLIBA Y3 [[& IOJ SI[NSAI Y]

-awm g Joys eyl ut suoneredo Suunp parsaodar aq 01 ySiy
00} aIe $1500 JuaWdO[3ASD [39YMAT] "UOTIRIS TBIA-()] B UO S[OoyMATJ J0J SSUIARS 1S00 OU I8 JISY ]

"uoneIS IB3A-()7 © 10 WlSAS [99ymAL] Teak

-0l pue ‘walskG [9aymAL] 1ea4-G ‘@O /A1omeg Y UsaM1aq uosLedwoy) 1500 sAnE[NWN)
€-L 2m3ry

QI/000 VS ~ ©IHNUS 3 A BUDPY
.aI/000°2$ ~ uoioid DWd 19V SIDBA

0c Sl ol S 0

poud \
- lerep)

younoy | /e= Boid . ool
youno)

- em wm o m o=
—
\ll r~

- - - - - - - \ 8N
POUMAIIAQl o = m —
e — 7
[OOUMAI IA-G m  emam 0.0]%
NADG/HOH &
(

YounD| puD 'uoHoNRoId juswdopaep) H 00k
SISOD HUNS 810 DN D 51800 AIBHOQ IO JOU} SBUINSSY!

(W$P661) 150D dAuDINWIND

]

150D [0aUmAl4 Jseq
1S0D younD1 qI/000'v$
UOJIRIS I09A-0T

({UBWIdO[aASD [98UMAY + UOUND] + SI0MPIDY)
DiNd JONY SBUBHDY SA s|gaUMA4 1O} SO0 BAIDINWND UO|D)S 820dg

‘1509
[93ymA[J 153q pue ‘1500 youne] q/Q00r$ ‘91 Uonels Teak-0g :a1om suondwnsse sy ‘ased Iy uf
"K19A103dsa1 ‘[aaymATy Teak-QT pue Ieak-G 9y 10J INT9Z$ pue JNS61$ usamiaq are s3urAes 109 a3
9I15H "g-L SIS UT UMOYS I8 1S03 [39YMATJ 159q a3 Sursn paureiqo sSUIABS 1500 WNWIXEW 3],

1800 [99YMA[J 1539 PUB 1509 Youne| qi/000z$ ‘UOLRIS IBak-CT :oIom
aseo sty 1oy suondwnsse oy, "(199ymAy 18ak-Q1 B 10J) INGET$ PuB ([99ymAly 1834-¢ ® 10J) WL8S$



tL

150D youne’T Jo uonduny e se sauaneq uonelg Juror[day speaymAL] Jo sSuraeg 1500
p-L 2IM3L]

Qu/'$) 150D yaunm
000y 00se 009¢ oove (0.974% 000¢ 008¢ (0074 [0.9174 [0 8144 0002
[
. e g v— 0
Comen vy s f— — o m.
UOIH m Comeme s &
0
1590 e e, o 2
e & 00l ¢
MOT . Cmms oty . e e e funemm  m——h — ~ 9
Sl BOUMAIY JA-G'{ B G o — f— o 5
UDIH et e ey 0 @
{590 emamuCumm W.
00z w
MOT e
I g
8|ou)isy 0se
150D IBBYMALY
UOJ{0}S JIOBAG| . 00¢

soliayng Bujoniday s|paymAld Yim sBujabs so

"ATewIwIng saIprug 9pe1], SSUSNRY SNSIoA S[33YMAL] uonelg aoedg
9-L31qeL

[ - - €6l €6l €61 Ui 10D YoUND1 Ql/o00'ZS
59 59 S9- 2104 80 802 4 1500 Youno aif000"r$

uolols 1IoeAg|
e 7 €l 6L S8e 2:14 X1 [424 180D Ydunoy ai/o00'T$
61 ol st vit vie 802 e 50D YouNoJ Ai/000'vS

UOHDIS IDBA-G|
4} €01 €0t 9UE 582 1:14 98¢ 1907 YOUNOY /000 LS
95 (A% 91 (244 1484 1434 op %02 4DLNOT QY00 vS

UOIDIS DA
1502 j198UMAY LB

it - (- Eel £el eel 9l 150 YoUND AIf0g'ZS
-3 S s 8ri st a1 vl 1900 YouUNo G000’ vS

UOHDIS IDBAQL
8 1] o€l 81 a8t el we 80D YoUNo1 QIfE00’ TS
CH LI 581 Siz 1t4 sri £ 1502 YoUNBT QYOO vS

UOHDIS IDBAG|
151 34 £02 e 8L S8l 98¢ 1503 YoUND QA/00'2S
561 192 192 182 S1z [-]t3 (743 1S90 Y2UNDT AY/O0O VS

uoHDIS 108A-0Z
150D |eBuUmAY (sog

ot- ot- oL- 143 9l 9zl Ul 10 YouND1 QI/000'2S
[ 4 [ 14} 341 14} i 1900 Y2uno QI/000 s

UOHDIS I08A-Q|
86 86 ot vil [Z4 $24 (424 1500 wduND ayog'ZS
24} A4 4] 44 Yoz 14! £ee 180D YdLNDT GI/O0T' VS

UOIID|S JOBA-G|
el [4%4 [4%4 [444 [£4] [Z4] 88¢ 150 YOUNDI QI/O0D' TS
0iz 424 424 92 voz o oY 1500 Yy2uNo QI/O00'¥'S

UOHDIS 10840

S0 [eaUmAl Mo
MIIAS MIIASL M IA0L MIIAGS MIIAGL MIAQL  Aeyog
SI08UMAL] YIIM $BUIADS 30D 150D 8AuDjNMWING [Djof

(NSP66 1 1UDISUOD Uj 810 $i502 )
ZUEEDm Sapnjg apoi} sauayng SNSIBA w_wwr_}f»_m uojinis wu_uam



YL

L-LP1q_L
Ul POZLIBUIUINS QI SI[NSaI 3y3 uo 1oeduit tofew e pey aaey Jeyl sagueyo oYy, ‘(suondwnsse swos
)M OI9Z UDSAJ JO) IO[[RWS Yonuwr aIe S[39ymA[j Suisn s3uraes 1500 oyl pue ‘A[qeiapisuos pagueyo
aAey suondwnsse pue SIIPUNOIS 3y} ‘SAIPNIS Spen JULIND A} JOJ ISAIMOY "Pasn JIe S[eaymAL
JU (41$ ueyr azow dwos) s3uiaes 1500 Fre A19A pamoys wassqns aferols K81ous uoneig
20ed§ 2y} 10J SSLISNE] SNSIAA S[93YMA]F UO 0Fe SIBaK 0m) 01 U0 paunopad SIom JBYl SITPMIS PRIl

suoIsnuUo) 350D IPLD YT NYO PYMA] €°L

"9 UBYD P[NOD SUOTSN[OUOD APNIS IPEn ISy} ‘1] [93YMAT] YIIm Apueotiugis
9SBAIOUT $1500 JuUdWdO[2AIP ‘pealsul ‘J] “(S1oauifud [soymAyy oy jo juswdpnf 9yl uo paseq)
1] [99ymA[} Jo Juapuadapur 219m $1500 JuSWO[IAIP JBY) PAWNSSE SEM I ‘SIIPNIS open 9say) U]

"[ooyMAYJ 1834~ 1 © 10] 9SBIUBADR IOYLINJ OU ST
a1oy1 1nq ‘[9yMA[y Jeok-¢ oY1 ury) SSUIABS 1500 J1RAI3 B SBY [90UMA]J 189A-G"/ 9y} ‘UOnEIS IBaK-O7
® YlIm ‘puey IaY10 9yl UQ "SSUIABS 1500 1918313 B SBY [99ymA[J Jeak-Q] © Inq ‘[9dymA[y 1ak-C B
1970 3FRIUBADE 1S0D OU SBY [33YMA[J 189K-G°/ B ‘UONIEIS JeK-GT © UIIM JBY} SMOYS OS[R G-/ SIS

"9J1T UOnElS JO uonoun,j B se sauaeq uonei§ Juroeiday syaaymALg Jo sSuraeg 150D
G-, am3g

() 8 uoyiolg

ot

[@8UMAY 1A-G ]

1eumAy JA-g L [

_

{BeuUMAY JA-O| ]

WSP661) sBulnog (502 [pjo)

8jowIsT §seg
150D [98UYMAlY

QI/000'P$ = 1590 YounoT| 008

say1elog Bujoniday sl@aymAld Ulim sBujADs jsoD




SL

“ONd
15)Je SIe2A XIS 01 9AY INOGE ST PIZI[LaI 3q O3 LIels SUIABS [20UmAly o 219y 1utod 19A0SS0I0 9y,
"(1500 [29ymAYJ 159q pue ‘[asymAy 18aK-G"/ 1500 youne| q1/000¢$ ‘uoneis 1e34L-G1) INOQI$ noqe
Jo s3urAes 1500 [93YMATJ B JARY [[IM ISBO [BUIUOU Y (1SOO [99YMmA[} 159mO] 3yl pue ‘[daymAyy
Teak-Q1 500 youne| qi/QO0r$ ‘uonels Ieak-gz B 103) INTLT$ S1 SSIpMIS JUSLIND JYJ Ul UMOUS
SSUIAES 1SOD WRWIXBW Y], "SIIPNIS IPEn JUSLIND Y] Ul S[aaymAyy 10J sSurAeS 1500 OU SmOYS
uoness reak-O1 & pue ‘s[aaymA~A(y Sursn 01 pajnqume s3uraes 1500 31 padnpai sa3urYd ISAY] JO ISOIN

HOM SNOIARI] pue APmIG JUSLIMY) USIMIDG UOSLIBAWO)) ISISWETR]

L-L 3198,
021-98 o} (W$) 1500 uswdojaasq (9aumA|4
o 0 (Ws) 1500 swdoipAsq NAog/ABLEg
92e-ibt 252 (18sdius/$) 1500 |BIu} (98ymAl4
0 €2'S (rasdiys/ing) 1500 eI N@oa/Asaneg
000'7-000°2 00S't (ai/$) 1500 youney
04-§ 8€'6 (1K) 8y (98yMA4
S €1'E (14) 8y Aianeg
02-01 0¢ (4A) 8417 uonelg
S3IPNIG Juany S3IPNIS Sholaaid sigjsweled




9L

Yueg 1397 A[reuonuaiu] o8ed sty



GIWTI4 1ON NVIE 35Vd SNIGIDINd
LL

"3[npayos pue sauoisaiw eydpy
uonelg soedg [emoe uo juspuadep are ‘roAsmoy ‘swesdord [pPaymA[y I9yl10 oMl Jyl weiSoxd
uonerg 2oedg oy jo juapuadopur A[aanerar st werdoxd uonensuowap ASorouyo9) rentur sy,
"1opIo [enuanbas [eo1do] ur pajuswarduur pue pa[npayoss A[renpiarpur are swerdoxd asay L -aamnoaiqo
1uswdotaAdp [aaymAYy Iofew yoea ssarppe jeyl sweidord 1dunSIp 291y o1u1 papIap st uerd
1uawdo[aAap [53YmATy [[BI9A0 Y1 ‘Yons Sy 'S1YO Ndd/19YmAY £q s MAO NADd/A1amneq uonelg
2oedg oy Jo Juswadeldar 03 zoud [NySSI0INS 2 ISNW UOHBASUOWIP WO [PaymAT 2yl Jeyl pue
13113 uonensuowap YO Y1 03 1oud usaoid aq 1snw £Sojouyoa) [99YymA]J 18yl wnsse 03 [ea13o]
STI] "1-8 8L Ul umoys se paropIo A[renuanbas a1e $9A193[qo 359y 199U 0) pannbar syse: oy,

Juawoerdar N g/Aaneg .
191 J1U[] UOTRNSUOWA(] YO uoner§ soedg .
"$2130[0UYDa} [9aYMATJ [BOLLID INOJ Y} SUnBISUCWA(] .

:s9AR02[qo weiSoxd N Jd/1eoymAy 1ofew sony are a1ayJ,

'900TAD 49 SNYO NADg/A1e1Eq UONEIS 208dS [[e JO Juswase|dar
[BMIUDAD pue )OOZTAD Ul 3tun JOTBNSUOWSp [30yMAT) oY1 jo 1oddns [euonerado pue ‘A19A1ap 1591
‘uoneouqey ‘yuswdoroaap ‘usisap pue L661 XD £q suonensuowsp ASojouyoa) [99ymA[} ur 3nsal
s werSoxd siyy, - 95exoRd YIOA UT SUAPISN00Y I sIBak Surpasoons Y1 I0A0 pajuawd[duur
Arenioe pue /861 ut pasodoid Aqentur sem jey uerd juswdoaasp napg/Asneg uoneig
ooedg 2yl UO Paseq I8 SUOISS[IW PUE ‘O[NPIYdS ‘SIANAAQO sit “A10s1no st ueyd sy ysnoyiy
"uondas sty ut patuasad stuswaodeidar NGO g/A1eneq € s uonelg soedg oyl ojuo pue A101R10Q8R]
ay1 jo 1o AZofouyod} [39ymAy Sutaow 10y uerd werSoird Areurwrperd oy JO MIIAIIAO UY

Arewwing ueld judwdo[dAd(q [IYMAY T°8

"PassnosIp pue wierdord yoes 103 SMpayos yoes
uo umoys are suoisai werdoxd 10fejA "so[npayos ur pajuasaid Afreorydess st juswkordep uonels
aoeds [enyuaAd pue jtun uonensuowsp ay) ySnoxy: suresfoxd £Sojouysa [enIul 3yl WOIJ wolsks
a3e1015 A310ud [ROIUBYOSW Paseq-2oeds a1 JO SuLINIBW PUB UOHNOAS BYL, ‘[[oMm SE pasodoid are
‘AeLry yoeqreH pue 144 ‘s3uLreaq onouSew ‘[eaym4Ay ansodwos ‘ssrfojouyoa) [99YMATJ [eonLID
Inoy oy 103 swerdoxd juowdoraasp ASojouyss] -aremprey 1ySuy YO [99YMAY oY) pue nun
uonensuowap A3o[ouyodl [39ymAyy 2y 105 ued Juawdoraaap [9asf-doy oy sjuasaxd Uomnd3s SIY L,

ueld judwdoPAd(q [PYMAL] 0°8



3L

Ma1A31 sjuswannbal renut ue yim suigaq aseyd wrerdord yoeyg ‘p-g S1. ur pajussaxd st werdoid
1uawdo[aASp [aaymAY ays o saseyd sam [1e s199uuod Jey o1fof wreiSoid (2101 3Y) JO MIIAISAC UY

"900TAD Jo S[ppru a3 £q [euonersdo are
SYO 192YyMmATJ [1e [nun syiuow (), sisef wesdoxd Sy, "100ZAD ul seouswod weidord [aaymAy

uononpoxd 33 pue ‘opew St SYO NADF/A1o1eq Sunsixs oy aoedar o1 uorstosp v wreaoxd oy
urjuiod Jeylly "3rUN J01BOSUOWSP Y1 JO In0xoayd 1yS1ppisod oy [uun sypuow g4 SISe] pUR L661 AD
ut surels wergoid YO 103eNSUOWAP [93YMAT] dy L, "payroads aq [[4 JuswLddxs JOTRASUOWSp
[39ymA£1y syi 105 suoneoyroads pue sjuswarnbar oy ‘pajensuowap usaq sAry sIrFojouys9l
[99yMA3 A9 (e J9)J Y 'SYIUOW Q¢ IO A[SNOSURI[AUIS PIIONPUOD AIB SYSE] a5y, "ABLY YoRqeH
pue ‘s3utreaq onsufew ‘Ndd ‘[9oYMmAp ‘sat8o[ouysal [paymAy K3y Inoy oy 10318l 1Ryl SYseiqns
oy ojut Jqds st weigoxd siyy, weiSoid uswdoraasp ASorouyoal oyl ynm SeETAD Ul suisaq
yuswdoraaap [9oymALd ¢-8'81 ur umoys st a(npayos wrerSord juawdojaaap [99YMAYJ [[RISA0 YT,

"(20/6) 2ouasard 11q10-uo Jusueuuad uosiad-g ‘a1opdwos Aquiasse ‘SN o
“(00/21 - 66/01) PA[[ISUL PUB PIIAT[SP SIYO NADF/A1oneg .

"(L6/01) W10 Ioqunu Y31 ‘qoune| A[qUISSSE UONEIS ISIL] .

"(S6/01) ep Yad eydiv reurg .

:apn[out san1Anoe Juawdo[sAasp
[9oymA(y 1oedun jeys souolsopru wesdord eydyy jueoyruSis 'z-g ‘SLJ ur umoys pue pe6l
‘01 Areruqay 2An09yys ‘wreidoid uonel§ eyd[y papuswe oYy uo paseq st o[npayos weidoid [paymAp
pasodoid oy ‘snyy, ‘a[npayos uo pald[dwod aq [[I4 SSUOISI[NW [[B I8yl Pue [-g Joy ut pasodod
se pajuswa[dwr aq [{im weidoxd uoness eydyy oy) Surunsse a1 am Apmis sup jo sasodind 10

"19pIQ) [enusnbag ur syseJ, o1seq a1y ], OIul paprAl(] St werfoid Juswdo[aaa(] [99yMAL] SYL
1-8 231y

_ _ T | sBuuwsq opeusen vil—
_ uopeO1IIA £ — _ uoye2y 1A €7 }— | un Buissecouq samog 't |—
| _
_ _

awdo|arag N.NT _ Aeury yoeqrey N.—T

ubisaq —.N_II _ joaymiiy4 aysoduwon —.—T

juawaoejday juswipadxy juawdojanag
NHO uopels Jojelisuowiag ABojouydsa]
0¢ 02 0L




UL OS] IWMIUTL HOS HE-E-T 100100 U} pesiaey) I ey
FOOLIP Yy -1 “WYBiY 0f JuEn{pe Ypiouw | PR)ar O pespaey | ey
bonjimwen ain syl | sayy o)om)
‘A 1peda) sasevaly Jueunumy o) dd
VLI PO Feirein U} pejepdn pue Sl urpseny (1 uoueey () peppy i1 Aey
ANPe5 Ororyy Jeysupy o) pelseme) P B 4468 PERALIC
PP Y2uneg 0} UL ¢ pepps ‘seswyd pesiua) pUT oY SLITUDIN PIPRY (D Aty
S5 DHd 3 Q8L Peanwes sesmyd PoRpY 4 aey

F6- LU0 " SIXAHN UBL/SI D

(Qdr ®a 10 ¥ OBy 61 PouseTIY) 6672 /T L e romirmnpy 13 Aoy
PER/T L 7K fon o 1D AsY
TLH | v seqiny D id O} POEON TR Y| Uerssig wud
W14 U Yy prsequsIvel umd Lty UG 0L O UNPUIPPY B8/1/1L 3G AaY
BAS O1 AL Wasy Oikd .
LY O UL Wary D 1HI 196/ O1 L6/9 WALH 113 Geesuny EEAT/DL Badonya Ty Aey

S0P YEVN a1 Uy Deyel O] ey 1] aey
] Hoddng sisAjeuy awuedxgnuswdogarag/bupiuely Uoneiuouniadxg ] peo l‘?
0 pue3IuIIZ
ol i » s
uofieziiin
| asyd poddng jubiinogeuipioe) 1yl g | asel ebsuvyy / ueid PUE SUOIEIRIO|
ol
(exza ‘1o oinpopyy | (84N —a— 1 Jr1) s1biid oo vuoeninn ] sbi4 40 »
womesay} Loy 8601 > 1-4n
ueyssny g~in
E0OITY
HELHL L YSH4pe] VSI-Vri DANng Qe IVELTBVH yoy ‘g (Z#' 18 ALD) |
€09 4TW6 L8601
" vat :uoqvm;ws L# ALD Ihog )
 dueudg mres ‘Z8 ALD Tnhkog
[ 32 PUV IL V53 (VIF ¢ 11 Viri] Ueder/ds VSV Z I UOnoiqi va s ] lir 8seyd -
{»1ue L G ‘
N
3204/0 Ndv - | YL ~— e veissnBununing / (aey) vevzsud
4 ) b
sdeury webold YSYN .
Aapuyig 'y JuN HZ pue Y1 sigbyg |-
LE7ZL L FNETE el
W BT pue | uorsioag Byuog weyssny
20uey Wesord oy [ L YNd /L 9poN - Y1 IyBjid / SSEUL
MorenA 1 8214133 N WesEud
W%Z {_{vstm sdj 7 °5'n) wesBoid am—anys) { 858Yd -
L6004 S&/S 4
spaoXddy 2y 01 )B4 1sn) Jipy o3 WB§4 1sa4 \ d uofeig
{ uofien)11aa e uojjvifa) WalsAg SUE GELETSR
raoL aj3/dwo) uoisuel] P84 'R i9Asd
C Z075 B6/8 4 NPT 2 TEIT] 4N Ysrc {}fm S Weiboig
Vexquag Odd Mag : Jon — Jdd T3y ssnl mﬁuoo HAS -~ Hus dao u !
jopug Mot Hai s Hgofeuy  WPdN aiepdn ddss
140,074 €002 ¢00¢ Loz 0002 6661 8661 L1661 9661 G661 ¥661 €661 2661 AD

Ye/RT F JuSY

2 opaydg dursey 1Isel eydyy uonels soeds [euorjeutdjuy

Figure 8-2
Space Station Alpha Program and System Phasing Schedule, Effective February 1994.
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Space Station Cumulative Cost for Flywheels vs Batteries After PMC
(hardware + launch + flywheel development)

20-Year Station

600 $2,000/Ib Launch Cost
Best Flywheel Cost
500
b3 Assumes that all battery costs at PMC are sunk costs
§ 400 (development, production, and launch)
b ——— Batt/BCDU
8
% 300 = === 5-yr Flywheel
% / A v mmmn —— = = = 10,y Flywheel!
3 200 e .
3 launch o - - =
(8] prod ; - wm wm W wm |
100 g taonchy
devel
/ prod .
0 4
0 5 10 15 20
Years After PMC Proton ~ $2,000/lb

Arlane V & Shuttle ~ $4,000/1b
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Space Station Cumulative Cost for Flywheels vs Batterles After PMC
(hardware + launch + flywheel development)

00 20-Year Station
$4,000/1b Launch Cost
Best Flywheel Cost

500
5 Assumes that all battery costs at PMC are sunk costs
§ 400 H (development, production, and launch)
< =" Batt/BCDU
8 /
O 300 R — rms=_ = 5-yr Flywhee!
o 7
§ I L = = = 1QyrFlywhee!
3 2m - - - - - - .
5 ,A — - -
8 launch e - w ow

Prog =71 launch
100 p—
devel/ ;
prod
0 r
0] 5 10 15 20

Years Atter PMC

Proton ~ $2,000/1b
Arlane V & Shuttle ~ $4,000/1b
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Cumuiative Cost (1994$M)
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Space Station Cumulative Cost for Flywheels vs Batteries After PMC

(hardware + launch + flywheel development)

15-Year Station
$2,000/Ib Launch Cost
Best Flywhee! Cost

Assumes that all battery costs at PMC are sunk costs
(development, production, and launch)

T Batt/BCDU

= = 5-yr Flywheel!

= = = 1QyrFlywheel

launch

prod‘ p— -

p”
~
devel
P

&

Taunch

0 5

Years After PMC

15

Proton ~ $2,000/Ib
Ariane V & Shuttle ~ 54,000/1b
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Cumuidative Cost (19945M)
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Space Station Cumulative Cost for Flywheels vs Batteries After PMC

(hardware + launch + flywheel development)

15-Year Station

$4,000/1b Launch Cost
Best Flywheel Cost

Assumes that all battery costs at PMC are sunk costs
(development, production, and iaunch)

=== Batt/BCDU

= = S5.yr Flywhee!

= = = 1Q-yrFlywheel

TGunch g
prod ™ = = = o m om o - - o
‘_.—a/ launch
devel _
~ prod ’
0] 5 10 15

Years After PMC

Proton ~ $2.000/b
Arlane V & Shuttle ~ $4,000/Ib
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10-Year Station

8

Best Flywheel Cost

F
8

Assumes that all battery costs at PMC are sunk costs
(development, production, and faunch)

Space Station Cumulative Cost for Flywheels vs Batteries After PMC
(hardware + launch + flywheel development)

$2,000/Ib Launch Cost

em— Balt/BCDU

=== 5-yr Flywhoeo!

>

Cumuiafive Cost (19945M)
[~ ]
8

200 launch
prod
100 T —— s
— launch
—
prod
0 4
0] 5

Years After PMC [

Proton ~ $2,000/Ib
i\rlone V & Shuttle ~ $4,000/Ib
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Space Station Cumulative Cost for Flywheels vs Batteries After PMC

(hardware + launch + flywheel development)

10-Year Station

= Batt/BCDU

= = 5-yrFlywheel

x

60 $4,000/1b Launch Cost
Best Flywheel Cost

500
s
g Assumes that all baftery costs at PMC are sunk costs
& 400 1 (development, production, and launch)
F
O 300
o
§
E 200 launch
A prod oSS S oSN e e S e O e S,
© 100 —"/ launch

devel -
o prod
0 4
0 5
Years After PMC

10

Proton ~ $2,000/I1b
Ariane V & Shuttle ~ $4,000/1b
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Space Station Cumulative Cost for Flywheels vs Batteries After IOC
(hardware + launch + flywheel development)
20-Year Station
600 $4,000/Ib Launch Cost
Low Flywheel Cost
500
s Assumes all battery IOC costs are sunk costs
g (development, production, and launch)
g 400
= e Bt /BCDU
5 / '
QO 300 s = 5-yrFlywheel
@ /. —— e mv—
% — = = = 10yrflywheel
?Ea 200 7 g s .
5 Icunch/_—-::"____--"
© o prod launch
devel/ .
prod
0 4
0 5 10 15 20
Years After PMC Proton ~ $2,000/Ib

Arlane V & Shuttle ~ $4.000/Ib

SSFWI2E2.XLC 6/27/94 1.09 PM



Cumulative Cost (1994$M)

Space Station Cumulative Cost for Flywheels vs Batteries After IOC
(hardware + launch + flywheel dovelopment)
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Space Station Cumulative Cost for Flywheels vs Batteries After I0C
(hardware + launch + flywheel development)

15-Year Station
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Space Station Cumulative Cost for Flywheels vs Batterles After I0C
(hardware + launch + flywhee! dovelopment)
15-Year Station
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Cumuldative Cost (1994$M)

Space Station Cumulative Cost for Flywheels vs Batteries After IOC
(hardware + launch + flywheel development)

10-Year Station
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Space Station Cumulative Cost for Flywheels vs Batteries After IOC
(hardware + launch + flywheel development)

10-Year Station
600 $2,000/Ib Launch Cost
Low Flywheel Cost
500
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Space Statlon Cumulative Cost for Flywheels vs Batterles After IOC
(hardware + launch + flywheel development)

20-Year Station

600 $4,000/1b Launch Cost
High Flywheel Cost
500
:E,: Assumes all battery IOC costs are sunk costs
3 1| (development, production, and launch) T e -
& 400
< e Batt/BCDU
§ 300 eEEmE —— = 5.yr Flywhool
-]
f = = = 10y Flywheel
g 200 T d -
= pro
© rd / launch
100
deve/
prod ‘
0
0 5 10 15 20

Years After PMC

Proton ~ $2,000/Ib
Arlane V & Shuttle ~ $4,000/Ib
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Space Station Cumulative Cost for Flywheels vs Batteries After IOC
(hardware + launch + flywheel development)
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500
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Years After PMC

Proton ~ $2,000/lb
Arlane V & Shuttle ~ $4,000/Ib
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Space Statlon Cumulative Cost for Flywheels vs Batterles After IOC
(hardware + launch + flywheel development)

10-Year Station
600 $4,000/Ib Launch Cost
High Flywheel Cost

500
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Space Station Cumulative Cost for Flywheels vs Batterles After IOC
(hardware + launch + flywheel development)

00 10-Year Station
$2,000/1b Launch Cost
High Flywheel Cost
500
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Assumes all battery IOC costs are sunk costs
(development, production, and launch)

e Batt/BCDU

w— = 5-yr Flywheel

Cumulative Cost (1994$M)
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5 10

Years After PMC Proton ~ $2,000/Ib
Artane V & Shuttle ~ $4,000/ib
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Cumuldtive Cost (1994$M)

Space Station Cumulative Cost for Flywheels vs Batteries After 10C
(hardware + launch + flywheel development)

15-Year Station
600 $4,000/1b Launch Cost
High Flywheel Cost
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Space Station Cumulative Cost for Flywheels vs Batteries After lOC
(hardware + launch + flywheel development)

15-Year Station
600 $2,000/Ib Launch Cost
High Flywheel Cost
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Assumes all battery IOC costs are sunk costs
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Effect of Launch Cost on Cost Savings With Flywheels Replacing Batteries

300 15-Year Sfctioni
Flywheel Cost

250 Estimate
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M Beost

Total Cost Savings (19945M)
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Effect of Launch Cost on Cosf Savings With Flywheels Replacing Batteries
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Effect of Station Life on Cost Savings With Flywheels Replacing Batteries
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Effect of Station Life on Cost Savings With Flywheels Replacing Batteries

300 Launch Cost = $4,000/lb.

Flywheel Cost
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-yr flywheel
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20 15 0
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Effect of Flywheel Life on Cost Savings With Flywheels Replacing Batteries

300 15-Year Staﬂoni
Flywheel Cost
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Z 20 W iow
g
g Best
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Effect of Flywheel Life on Cost Savings With Flywheels Replacing Batteries
20-Year Station

Flywheet Cost
Estimate

$4.00076 TGUNcH
Low

Best

§2.000

Totat Cost Savings (1994$M)
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10 75 5

Flywheel Lite (yr)
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