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10.0 Ground Operations Assessment First Year Executive Summary

This section contains a copy of an executive summary that was prepared by LSOC to document
their support to the TA-2 contract during the first-year period of performance of the contract,
May 1992 through May 1993. LSOC participated on the TA-2 contract as part of the concurrent
engineering launch system definition team, and provided outstanding HLLV ground operations
requirements and concept assessments for LMSC through an intercompany work transfer (funded
by LMSC's TA-2 funding), as well as providing specific HLLV ground operations assessments at
the direction of NASA KSC through KSC funding that was routed to the TA-2 contract. The
LSOC activities were directed by Mr. Gary F. Letchworth of the LSOC Advanced Programs
department, and principal support was provided by Mssrs. Steve Black, Steve Burns, Bob

Seavey, and Ms. Arlene Reese.

Lockheed Martin 10-1
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ATSS Final Report LMSC P038190
Volume II NASS8-39208

11.0 Health Management System Definition Study

This section contains a copy of a vehicle-independent, launch system health management
requirements assessment that was performed by Mr. Steve Black of LSOC, under an
intercompany work transfer for LMSC. The purpose of the assessment was to define both health
management requirements and the associated interfaces between a generic advanced
transportation system launch vehicle and all related elements of the entire transportation system,

including the ground segment.

Lockheed Martin 11-1
Missiles & Space- Huntsville



v amisivias bmm%s ﬁvl'll

SWVYHOOHd A3ONVAQY

NOLLVHOILNI 1S31 ANV ONIHIINIDNI LO3rodd
90817

AoVI4 JA3LS

AAGNIS NOLLINId3a
W31SAS INIWIDYNDW HL1D3IH

i

’ FIOIHEA HONOWT JAIT XAVIH
| WVEL Loy
SSLY )



sa.\,éé P33UPI0T e,

d3LVHOIINI *
ODHVYO
dOV.1S H3ddn -
d431s0049
SNOILVH3dO 31IS HONNY1 -
S$S300Hd ONIHNLOVINNYIN HILSO0d HONNV1 -
JHNLOILIHOHY WILSAS WHA -
FHNLOILIHOHY SWH A3LVHOILNI ATINA -
NOIS3A ITOIHIA -
OIHVN3OS ONISS3IO0Hd ~-
3TOIHIA HONNVT 1417 WNIAIW SSLV HOA SWH A3LVHOILNI 15

SW3LSAS NOILYIWHOLNI -
INJWIOVNVIN ANNOYHD —
INJWIDOVNVIN 3TOIHIA -
ADOTOAOHLIN -
S3IHOOILVYI WILSAS INJWIDVYNVYIN HLIVIH

NOLLINIJ3A §

NOILONAOHINI 1

[F182a HONOVT I3IT XaAVAH

SLN3LNO) 40 3181
Apnis uoniulyaqg walsAs yuswabeueyy yyeaH ajd1yaA SS1V




8 2wl SIV/ELS h@@%&#n

‘09 9dedg pue
sa|IssIN paayy201 Aq Burinjoejnuew swaisAs uodeam ajissiw ansi|eq
pue ‘siapueg pasayxo0 Aq Jusawdojanap solsoubelp 1jne} / S21U0L109[d

aoedsouae ABojouyoay ybiy goqg ‘Auedwon suonetadop asedsg
paay20 Aq saipnis SN pue suoijesado youne| ; Buissasosd ainys
aoeds ul aousiladxa wody paaLiap a1am uodad siyl Jo souelsqns ay|

"Sal}i|1oe} younej punolb aininj pue ajqejieAe ‘ydaouod ubisap ajoIyaA
‘uojoadip wesboad Jualind uo paseq swalsAs youne| uonelauab
]xau ay} 10} uoliuliap Juswabeuew yijeay ajdiyaA pue punolb
lauueuw |njasn e u} apiaoid o} st uonejuasald siy} jo asodind ay |

1
TIDIHIA HONOYT IJIT XAVIH

NOILYNAOULNI
Apnis uoniuyaq wajsAs yuswaebeuely YieaH a|91yap SSLY




o emLsIv/aLS b@@%& F

“JuswuoliAua WO L Juswaaoidw snonujjuod

B U] pajuasaldal alte ajoAd 38)1] S,9]91YaA youne| ay) jo sjoadse

lle woJlj saAnejuasasdal ataym yoeoudde ,suonelsado o) ubisap,, e

YUM Ajuo aAijosy)a st ssaooad uoneziwndo ay ‘juswdojanap wesboid
9[JIY3A youne| ay} yiim sanjoAd a]a1yaA younej Jejnaiied e 10} SINH 3y L

“1N0YI3Yd

pieoq-uo pue ‘sajoqod ‘@ouabijjajul eroyide bunelodioou) pakojdwa
9q p|noys SINH dleloqe|d alow e ‘sjuswalinbal puewap-uo-yosunej
pue (1eal Jad gz Aes) aies youne| ybiy e yyum lajsooq asodind jesauab
B UaAIb ‘Ing "swalsAs |enuew ABojouyoa) ssa| J0 Jey) Uey) ulejurew
0} alow }s09 ey} swaisAs WHA pajewoine dojanap o} snoabejueape
9q jou pjnom }i ‘1edk Jad sayoune| ¢ ueyy ssa| Aes Buiinbas asodind
e 10} padojaAap si ajo1yan youne| anbjun ue ‘souejsul 1oy §| ‘saanoalqo
uotssiw ai10ads pue awjjayl| wesboid pajoslold ayy 1ono asuadxa
wnuwdo suoyelado uo paseq apew aq pjnoYs S9[2IYIA youne| mau
10} swaysAs Juswabeuew yijesy AGojouyaa) ybiy ul Juawisanul sy

£

(p.1uod) NOILYNDAOYULNI
Apnis uoniuyeq walsAs Juswabeuepy YyleaH 991yap SSLV




H  ZOULIRI BLVAUS

MO VLVQ st
MOTd JHVMOHVH e

Noisaq wmugmw oz:Om0~ HONNYT +

E_m(ma HIVdIY INBDIEST
zOp_.(mme TJVOANVN WNNININ

3LS HONNV1

mhzw:mmScmm SWH |
'Noisaa sNoiLyuado MR RERNEEA. 1=
. WYHOOHd AT . | el

9Jo14yaA youne| Abiaua :9: a|qiIxal) ‘QualdNyg :JAl .Bm:.mo

SNOILBY3dOo ,
nzm -—-zmzmo-—m>un ztmaomm nm-—-cmum-—-z-  [FDIA3A BoNG¥T 3417 AAVER

Apnis uontuiaq walsAs Juswebeuey yijeaH ajoIysA SSLY




a  zewiisiv/aLs b@@%&ﬁ"l

"SNOILVHIJO Q31VWOLNY ONILHOJNS 30 LSOO ANV LNNOWY
3HL NO 03SvE NMOQ/dN 03Svid 35V aNIT LSOI NNININIW NV JAHND HONNY H3d 1SOD »

.EQO._.mOn_n_DmsszOmm
ANV W20 ALINIDV4/3SO ‘SINVYIWNSNOD J10IHIA NO G3SVE SI HONNV H3d LSOO WNWINIW » @

‘SNOILYHIJO HONNV1 ONV DNIHNLOVINNYA LHOJdNS O1 SWILSAS
G3LVWOLNVY NIVINIVW ONV 0iN8 ‘d0T13A3A OL 3SN3dX3 SIN3S3IHJ3H 3140Hd 1SOD

JNLL LINN / SIHONNYT H38WNN 1509
® ®
0 % 0
_ h_.wow N‘DE_Z_E

SNOILYH3dO
a3aivnolinvy

HONNV

¥3d1s00 = -] % 001

TIOIHAA HONAVT I4IT XAVEH

37140Ud 1S0) SNOILYYIAO0 IDIHIA HOND
Apnis uoniuyeq waisAs Juswabeuel YieaH ajoIYaA SSLY




o svsue Paalpfo0] 2,

zo._h_z_..._mn

9
TIOIHIA HONOYT I4IT XAVEH

Apmis uoniuyaq walsAs Juawabeuel yyesH ajo1yaA SSIV




3 v siv/als hmmcmm“nn —
a—

(suonesado 1ybij}) uoissiw-jsod / uoissi —
(uoneanuian ybipyasd) Hwwoo youne| pue uonesbajul a)is youne| -
(luswala ajo1yan) aosueydasoe pue ainjoejnuew ‘dnpjing ajdIya\ —

(1ana] yusauodwod)
aoueldadsoe pue Buninjoeynuew ‘yuswdojaaap Bulteauibug —

:soseyd ui paquiosap pue padnoibiqns aq uay) ued A1obajes yoeg

swalsAg uonew.ou| -

uawabeuey (palesbajul punolb / ajoiyan Buipnjoul) punotr) —
. Juswabeuepy ajoIyaA —

ABojopoylsi -

:sal106a1e9 Jolew 1noy

ojul padnoub aq ued SWH "1deouod aoueusulew pue Aydosojiyd 1s9)
‘luswaleuew ejep 919A9 ajl| a|dIYyaA ,,aAelb 0] ajpesd,, Buissedwosua
uolluyap peoliq e sey SS1V 10} waisAs juswabeuey yijesH ayL

4
JTOIHIA HONOYT JIAIT XAVIH

NOILINI43Q
Apmis uoniuyeq walsAs Juawabeueyy yieaH a191yaA SSIV




EIE -5 YR YL 2A:TE b NQ%SF

"waisAs ejep uonew.oju) aaisuayaldwos e yum pejesbojul pue
‘uopjuaasalul uewny ul-paubisap Jo Junowe ayy o} Hupioaae Aiea jeuyl
Sadeylajul Jojelado Yiim aiemyos 9jo1yaA pue punolb ‘uonejuswinisul

‘119 Buisn walsAs e se paquosap 1saq si pue waisAg Juawabeuepy
UlleaH 3y} jo jasqns e uayj si (INHA) 1uswabeue yijeaH a[d1yaA

uollenjeAs ejeq juljumoqg—
uoIssiy ysiidwoddy o) Hig4—
suonelado UOISSIN I3
uonedljlian-ay ssaulpeay 1ybi4 pue 1s918y pidey -
Jleday usioyg -
Bunjooysajqnouy aziwuipy »
abeweq a|o1yap aziwiuipy e
Buijes walsAs / uonejosj yne4 pidey -
uoln|osay wa|qoid JoInpH—
swidisAg pajewolny —
- InoyoayH pue 1sa9| apadxgy—
$S300.d Yyoune / ainjoejnuepy

(@.Lnoo) NOILINI43A
Apmis uonuljeq wesAs Juawabeueyy yieaH ajoIyaA SSLY




PoaUYI0T I,

SIARIODILY) WILSAS
1N3 metzmz HL1b3H

Apnis uoniuysq weysAs Juswabeueyy YieaH a|oIyaA SSLY




© vl Siv/aUS b@@%& v

esegeleq suonesad( youne .

eseqejeq ubisaq joIyeA » ue|d suonesedQ /159] «
sos1607 6wl jesy « SWwalsAS eNs youne « welsAs . 1daou0) eouBUBIUIRY «

weisAg Kiosiapy Buussuibuz . 3SO JuaWa|J 8IOIYSBA « walsAsqng « Aydosojiyd 1sa] »
8Seqele( 8joIydA PaAILIIY « 359 158} Buunjoejnuep . auodwo?) « ss820.1d Buueauibug «

W31SAS
NOILVIWHONI

ANINIOVNVIN
aNNOHO

INJWIOVNVIN
JT0IHIA

— ADOTOAQOHLIIN _

ot
FIOIHAA HONOYT IAIT XAVEH

M3IAYIA0 — SIIUODILYD SWH
Apnis uoniuyaq waysAs uswebeuely yiesH ajoIyaA SSLV




eyl SAV/ LS h@%%&#n

ADOTO0AOHI1IW

SIIHOODILVO SNH

Apnis uoniuyaq weisAs yuawabeuely yieaH ojIYsA SSLY




H  ZemilS1vY/ 818 h@@%& F

tﬂ.m(:mm“ - |
SR | e (2

NOIS3A NINLLJO

sainaidily §
IN3Y3IS441a HLIM
SIAUVNYEILIVY

NOIS3a :
433HS NVY3TO

AILNVLWL —
HNVANIO —

488 —

S1S —

SNYHDOHd DNLLSIX3

SINIVHLSNOD

[auuosiad suonelado youne
pue Bulinjoejnuely ‘ubisaq BujAjoAu| SS8204d WOL / dID @sn—

soped] —
Buissasoid - subisaqg -
Buninjoejnueyy —- sjuawalinbay —

s|eon Ayjiqesado
lo} padojana ate weibouid ay) Jo saseyd |je ainsug—
9oualadx3 weiboid snolrald pue 1so9 ‘salsiialoeleyn
ubisag weisAg uo paseq [apoyy suonesado dojprneg—
| sjuawalinbay
3SH pue buunjoenuep ajdyap ‘Ayj1oeq dojanaq (sjopo
uoissiiy ‘puewag uo youneT ‘sjuswalinbay abing ‘1eap tod
S9J2IYSA Youne jo JaquinN) uoniuyaq / [9po wesboid Buisn—
suopeladQ o} ubisaqg ry

S3l

ADOTOAOHLIW— SIIUODILYD SWH
Apnis uoniuijeq waisAs Juswabeuel yieaH 2191yaA SSLV




| ee¥LLsLV/aLS b@@%&%

S1S0D pue saAndalqo welboud ‘saijiqedes ansoubeiq
}ined wnwido plalA 01 suoneaijddy ABojouysa) 1edoid —
suoneoiiddy ABojouyoe | —

Slined
Jeuotidung pue suonejiwi ‘sjuawaiinbay jusuodwon —

Sosse|) }ined pue suonejiw| ‘sjuswalinbay waisAsqng -
sjuawalinbay welibouid / waysAs -
uoniuyaqg uonejuswajdw| pue sjuswalinbay ubisag—
$53200.d ubisaq swalsAS SNH 1y

(43
. [¥I82A HONAYT 4317 AAvaH

ADOTOAOHLIW— SAINODILYD SWH
Apnis uoniuyaqg waisAs Juswabeuel yyesH 9|91y SSLY




SW/LIZL S1V/ELS

INIWNIOVNV HLIVIH WIALSAS 'OAN 30HNOS

SNOLWLVININI NI
WH U3H1O -

Higdk -
g -

NOIS3a
AHVYNIWI3Hd
SHKH

# 4o3

I# Hod

L# 403

NOIS3a
IYNL4IONOD
SWH

N3lsAsans oL

..@

S1d3ONODJ
NOUVINIWIdW

N9IS3a
WalsAsdans
¥ NOLLYIOTIV
TFVYNOLLONNS

SISFHINAS Ld3ONOD ?
SISATVNY TVNOLLONNA
NOIS3Q 13AIT-WILSAS

SISIHLINAS
1d3ONOD
? SISATVNV
TVNOLLONNS

P

=T

SKH NOIS3a
aanviaa

SIN3IW3HINO3Y
SWH
AHVNIWNIT3Yd

SIN3IN3HINO3Y
SHAH
«4NJ LS.,

SINIWIHINO3Y
WHS 13A37-dO4

SANVW3Q
H3IWOL1sNo
J3A31 dOL

S$S3)02Ud NDIS3A SWILSAS SWH
Apnig uoniuyaq weisAs Juswabeuep yieay a191yaA SSLY

SININIHINO3Y |-

XIHLVNW 1InVd
TVNOLLONNG W3A1sASEnS -

JH3IW 40 SIHNOI -

S17I0Vd TYNOLLONNA

q

S1AOH HO3/HO4

JOVHIA0D
‘VAN *JELN HLIN -

sassvo Linvd -

S§dO ‘SHYML40S
‘JHYMAHVYH Ol

“INIVI ‘NH 3LV20TIV -
O11173A31dOL -

s3assvio L1invd -

| (o13'39uns ‘ssaniavay)

SANVINIA T3AITNILSAS -




Q ea/Liidl SLvalS
ANINIOVNVYW HLIV3H WILSAS OWNN (30HNOS

PoSUIOT e,

uoyoslul )ned Joj
uolINpay 19S line4
— (WD49) powiey (o3| B2
uceuIqWon (dn swonog) 'So1L0A28(3 INO m c
uonoalup yney Uinej passyien. | vaWd Aeulwiald. | euibu3) sedAr yney | 5
40} uoyoNpaey (seiey eunyey {(umoq doy) uopguswerdw) | 2m
18S los | 1@SHNej 6UlBH-| ganeUEND) VIWS sjine4 [euonouny Jofepy.
line4 o} seiepdn « Ine4 o} seyepdn . V3N euld. JO JuBWauUleY « walsAsqng . $9sse|) JIne4.
Ayiqesielos)«
eosuess|o] jne4 m o
‘sjwby reuonesado ‘sjwby J0} S8SSEI] Jined . m Z
sjuawannboy aJempieH Jyne4 [euonoung ‘sjwby uonesoy ]
wauodwo) pue 8/em)os - waysAsgng. IIne4 walsAg .« E
sejepdn sajepdn wajsAsqng ‘sjwby sjwby aouelsio) ‘Sjwby eouess|o] am
sjusweainbay « sjuawalnbay « B WaISAS feulq. uonoalu yneq.« yne4 walsisgng. ned wolsAg .
20
sjuawaunbay Juswysiqelsy P 3
uibrep . uibsepy ubiseq . m z
|[aA@7 walsAsang [9A87] welsAg o5
siuowaunbay | 18 AMEonuO o) awnl . | 1e Aueonuo o swii. [ Audosopud uben:| g3
sejepdn sejepdn Angeey | juswauyey saeW | 018 ‘WLLW ‘some | UONEdOIV Ageed- | Fm
sjuaweunbay « sluawainbay. | 3 ubiey feuiy. Aynqepuadag. Aqeureyurey - Ayqejeay «
SNOILVHIHO NoIS3a NoIS3a SINIW3HINOIY
R INGWAOI43q | 1S3LT¥NOLVOWEVY | NOIS3AUVLIIQ AYVNINM3Hd VNLJ3IONOD WLLINI

SSI)0Ud NDISIA SWILSAS SWH
Apmis uoniuyag walsAs Juawabeue YieaH aja1ysA SSLY




3 LRI SiVBLS

ININIOVYNVA HLTVIH WILSAS OWW :30UHNOS

PoSIYI0T 2,

swyobyy <
SUORIPUOD 1001d [ew.o4 A8 jo jooid - uonejnwis m 3
JINe4 B SUOHPUOD) % ‘Iso] uoneinwis | sanbjuydsa) uonoalu ‘Jjooid ‘sishjeuy S m
Buissans Jepun ‘sishjeuy yine4 auyaq. ‘I1s81 spoyisn | T ==
Bunse) weisAs AQ A%BA- ABA Ol VIWA ABA JO UOREIO||Y - 29
sajepdn Bupsa] . pue waisAsqng. Sainpadoid 1sa)«| wieid eieiodioou).| WHS 10§ YeIg ueld ABA« -
luawsauley ubisaq
dinb3 punoun WH - uond8|eS Josusg - eouEIe|0 YnE- eSS
ue|d Jwbyy ‘A8 wyiobly Io} suojs|aold ubjse «

eleq peleieq - uswaulsy vogeibew | UeldmOJeleq |

(paysuqels3 isjowesed . ueld 61eMYOS WH » Juawaebeuep o

*0}@ ‘@ouadlsisiad ueld (ejoY uvewnp) Awouoiny yijeaH. M

Sueid uoezualoeiey) ‘uoijoeay ‘wiely) HIQdd e18idwo) . welsAg jo esibeq « sydaguo) m

Aouebunuog- walshg SploysaiyL WH+| HO4/dO3 PajielaQ-| 1eg selewesed 1e 1ng 1siid - edJuBUBIUIRN )

selepdn ubiseq.|  woy uawisnipy Buyrelaq sidaouo) leae] weisAsqng guojessdo.| <

uonezuajoesey) ploysaiyy . uonejuaiwaidw ainjoslydIy le uopuyeq YO4/HO3 1desuo)
waisAg.| xoegpaay ubiseq. ubisag. WH JO Judwauyay+| 1deouoy welsAsqng fenju| - WalsAg fenuf»
slejeweled 10} sishjeu

saiepdn [9pow - b__n_*ﬁ__wm / hmow . )

uonezueioeley) sishleuy wiejy uopoeluj =
sishjeuy walsAg. 8s|eq pajieIdd-|  yneq yum vopeNWS - |9PON Eq
Aousbunuod | 4qm petesBaruy siskjeuy Buyepoyy G -
pue yned. yim bunsa | PIOYS8IYL UOROY Ayiqetey pejreieq « xuen E2
seiepdn 18poW- | ploysaiy) wiejy. /Wwiely pajieaq - 6uepop line4 jeuonoung. Ou
uonezyeloesey) wasAs Jing-sy uonosluj yney weisAs pejeleq « Aueonug ot ewiy | sepest Aigetay -

waeyshg. | o uonoalu) yney. Yim uoneinwiSe. |  siskjeuy wrepy esfe . uonoeIBlU| WalsAS .| pue 1s0) WalsAS.
viNanAGTdga | 4S3L ¥ NOUvOmEY: NOIS3ATiviaq AUVRIRNSHd WALIION0D BT

$SAD0Ud NDISIA SWILSAS SWH

Apnis uoniuyag walsAs Juswabeuepy yieaH o191yaA SSLY




0 eeiuirLSIVALS ~\* VA v ‘
SH3ANVS Q33HX007 :30HNOS bmm F

S3I190TONHO3L
: 8001 88D »
uopiuBooey eojop eouaByieu] EoyUlIY - feA BOUBWIOLE «
Ayqevoddng .« 101uU0D peopOM /201d «  Buissaocoid /yse] RN - siueuodwo) uoqesBequ weisAs «
Bupain) eagoeiBIU) « Buisseocoid ebew « Boid opsjujuuaieq « uoggjuewNgsy| « uogenwys / Buepoyy «
Beq e o83 90id sojydero . SOANERU| BPY o sfeydsiq » einpenyory weisis «
1ig peoueApy - uojsnd ejeq - dwo) eiqesney - $10§S8001d - uogesojy/jeg SINOY -
140 /1581 UBA + Bussacoid reubys - "au3 ‘bu3 ubjseq - siosueg - SPeeN UO{SSK
ADOTONHO3L ADOTONHO3L ADOTONHO3L ADOTONHO3L SIS3HINAS
1HOddNS HOSS320Hd JHYMLJOS 3YYMAHVYH W3ILSAS

sAs uedx3 .
eoeyelu| oieedQ « eouelelo] yney «

eiqe-gjeog / byuosey « uogedojfesy feuoound . Bupueseio) -
20J4 peppequiz . JOUOY / pUBWIWIOD « $80IN0S6Y paleIspe $80IN0S8Y poleys - Anqeuncooy .
Buenid « SALS peppequws3 . Kiosirpy SaINPON UoWWOD » SBINPON UOWWOY « Ayqescely «
Bupyury . $80.n0SeY YO-)Ies » BIpOW-AINK « Yoly weisAg uowwoy « sweisdg pejeibayyy « fueweunbey «

ONIHOLNL / NOILLYHEITVD SW3L1SAS SW3LSAS 1S3 JHNLO3LIHOHY ONILST
S8Nd TVIINHO3L QUVOSNO ONISN3S JHNLO3LIHOHY SOINOIAY Q31VHOILNI
a3aqa3aan3 / HOLINOW N3dO Q3ONVAQY ATWVOILHIA

SNOILBDIT1ddb ADOTONHY3L :
— SSAD0Ud NDISIA SWIALSAS SWH

Apnis uoniuyaq welsAs Juswabeuey yieaH aj91yaA SSLY




r 26wl S1V/ 816 h@@%& L’mll

ABojopoyiap uoiedijlIdp 99 1—
UOISSI|N dA3IYIY
A|qeljay o1} mEmEQ.:cmm waysAsqng / Juauodwon wnwiuinN—

BLI9ILY HWWOo) youneln
sjuawalinbay uoledyyiap 1ybijjald waisAs / waysAsqnsg—
sjuswalinbay uollediIa A adeualu| pue uonelbayuj Juswag—
sjuswalinbay aosia1ag 1ybijjald walshsqng—
(dus youneT) uoneayuaA Wbijeld B
suoljedljlla\ aduewiopad —
“suonesydp ubiseqg —
sjuawalinbay 1noyoaynH waisAsqns—
aoue}dadoy BuiAlgday NH1—
sjuawalinbay
aoueldasoy AlaAljeg alis youne pue Bulinjoejnuepy a[dIUaA I
sjuawadinbay jusawuodiaulz ybij4—
sjuawaiinbay uonesylidaA Aouepunpay jeulsjuj—
dlv ubisaqg |aaa juauodwon / Jusuodwooqng—
sjuawalinbay 1sa] aoueldsdoy ainjoejnue o

8l

[#DI83A HONOVT 3417 XAVEH

ADOTOCOHLIIW — SAIUODILY) SWH
Apnis uoniuyeqg waysAs Juswabeueyy YieaH 3|91UaA SSLV




Y mEsvms JUVYMI4OS GHVYOENO - bmQQEGQNLIMFN

34YMI40S QHVOEaNo ~ JHYMIIOS S1D —
S34NA300Hd $34NA350Hd JUVMLIOS S1S31 HIAN3 mm_o_ -
1 B | il %
. . XM - 153134 NHT AONIONIINOD -
(913 'HYNN “4SS) HIHLIO — 3so - NOLLYOIJIHIA 3OVIHILINI SW3LSAS
avolAvd - avolavd - GNNOHD / 3NJIHIA / GVOTAVd - IN3N3I13 | IN3INOJWOD
FTOIHIA HONNV FI0IHIA HONNVYT - FTOIHIA HONNV1 GILVHOILNI - G31VHOILNI

1142 LINWOIJ HONNY'T

‘000 S1WDY 1S31 HONNYT NVid SLWDYH 1S31 AHOLOVd

(e'HZZ'sL 'YL )
t:__GEmo NOISSIN / HONNY1 SINI43A

SININOdWOI-8Ns -
SIN3INOdWOD -

L ALITVOLLIHD WILSAS I
9<< BZNZOQEQQ 40 SWH3L NI S31NY
NOISSIN GNV NOLLVYIIHI43IA SSINIaY3H
LHOIT4 LS31 HOd AHAOSO TIHd S3NIH3A -

. S37NY NOISSIN / LINWOD HONNVY -
wEmMNWM.M”M . NOILYHODILNI 3LIS HONNYT -

SW3LSAS LINIW3 13 Q3LVHDILNI -

SISATYNY S3A0OWN aNY S193443 3HNTIVH SININOdWO)Y -
SININIHINDIY AHOLOVL -
SNOLLYQOWWOOJJY AvO1AvYd -

$3"NLoNyls - SINIWITI FIDIHIA HONAYT -
ONIONIND3IS INIAT HILSVW -

NOILVINIWAHLSNI - NVd NOILYDIdIH3IA HILSYIN

Al34VS JONVY -

AHLIW33L -

JHYMLI0S / INIWIDYNVHN VIVa -
WOlH10313 -

S3OVJHILNI INIONT -
NOISTNdOYd NIV

NOIS3A SWILSAS 3T10IHIA

61

ADOTOCOHLIIW — SAIUODILYD SWH
Apmis uoniuyeq wasAs Juswabeuely yyesH 2J0IYSA SSIV




M el giv/IaUS b%%&*”

sbuimeiqg Ajquassy
9[OIYIA pue uoljewoju] Juauodwod jo aseqeleqg qy¥o—

‘(paseq-|y waisAg aiemyos)

W4bI1}-1sod paAiyaly uoljewoju] Jed yueoyiubis “uoissip
ybnodyy ainjoejnuepy wody sued [enplAlpu| 1o} aseqeleq —
lajsuel] sued 1o} walsAg ssapaded / palewoiny —
aseqeleq Al10isiH uonoadsuj—
oseqejeq Ajjiqejieny sued—

Apnis uoniuyaq walsAs uswabeuely yijeaH 991yaA SSLY




X 2871l SLY/BLS b@@%& %ml

(suonesad 0} ubisag “a°1) JUBWIUOIIAUT
Buriaauibug swalsAg e wouy padojanaq si ubisaq gl ayL—
dduewiouad
azjwndo pue patinbay sonsoubeiq |[elaAQ aziwiulpy
0} uonjew.ojuj olysoubeiq 10} SpaaN |y 10 uolnesbajuy »
SpaaN uoljew.lou|
olysoubeiq Jo abetano) 919|dwon apinoid o1 sanbiuysay
lenuepy pue ‘uawdinb3g Joddng ‘pappaquw3 jo uoneibajuy «
Aujiqeded
olisoubeiq psouejeg e Buiasiyoy o} yoeosddy pajelbajuj uy—
adueuajuiepy suonelado pue Ayjiqeden ansoubeiq
}ned ‘uonisinbay weiboud oyui (qj) sonsouBeiq paielbaju|
Bunjelodioou| 10) suonesylia\ pue sjuswalinbay sLlauan)—

Piepuels solisoubelq pajelbaiul #181-d1S-TIN
(PaU02)

Apnis uoniuyeq walsAs Juswabeuely YyieaH aj91yaA SSLY




1 wlsLv/aLS b@@%&F

HJIOM
Bujw.iopad ueioluyos] o) sjqejieay uonew.losu| spuedxy —

juswuodiauz YoM ssaliaded 10} suesly SapInoId —
ABojouyosay uonoaloid eunsy azijin—
- AV BlA passadoud sabuey) Buiieauibug buluieisng -

sabueyn
Bunisauibu3 Bujureisnsg Joy [eaosddy ainjeubis olu04}o8|3 —

pleog mainay ubiseg—
lleday jodaq a)is youne -
|edijoe.d }I Juswaoe|day sinpoy / Jleday aoejd-uj —
119 elA uolejos] [9Aa7 (a|npopy) usuodwooqng —

juswaoe|day / Jiedey NH1—
lenosddy ainjeubis aluoaoe)g -

uoljeurioju] aseqejeq pue uoljejuswndoq wajqo.ld

10} JUdlX3 }s9jealn) ay} 0} WaIsAS uoljewou azin —
ssajladed JeaN —

walsAg buiioday wejqoid—

uolinjosay / uonisodsiq wajqoid




._5,_22 PIIPI0] S e,

SpJepuels eLald) HWWoo ysune -

spiepuels
uojledylld\ ssauipeay youne walsAs a|o1yap pajeibajyul—

uoljelauar)

198 dalemyos uoissi|y walsAg youne punolir) pajewoiny —

splepuelg 1S9 UOlledljLId\ 9deLIdlu| JUawa|g —

sjuawalinbay 89iAI8g pue 1s9)] walsAsqng alempieH juswa|g —
spiepuels Buissasold a|d1ya 3ls youne|—
sjuswalinbay uolnedljlia )\ ssauipeay auolsajiN Mol Jolep—
sjuswalinbay abeio)s / umoppue}s—
(siuawainbay uoneayiap 3j91IyaA pue 359H) uejd uonjeodsuer ] —

(7.L1) uoneibajul 8lis youne

uonedllIdA ssaulpeay Alaajag Juawalg ajdIyaA youne1—
swalsAg pue swalsAsqng
‘sjuauodwoy 10} uoljewojuj aseqejeq azipiepue}g—
Butuueld / ainpayos 104 sjooy |y azinn—
3SH pue 1s3] ‘sainpadold ‘slied 9zipiepueiS—
Buiuueld Bulinloejnuep 1y

r+4
TTOIHIA HONAYT IAIT XAVEH

ADOTOAOHLIW — STIUODILY) SWH
Apnmis uoniuyeq walsAs Juswabeuep yieaH ajoIysA SSLY




N 2e/v/1iL LY/ als EQ%SF

(uoissaidwo) eleq / snowouoiny) ue|d aAIydly eleq -
(uoissaidwo) eleq / snowouoiny) uejd MalAdY ejeq —
UOISSIN-1SOd—
(waysAs ybnoay) Juauodwoaqng) sanljigeden Hiq4 —
(waishsqns Aq waysAsqng) sisAjeuy 110 / Va4 -
UoISSIN—
uoljelauay) Jualdyao) peo puip| swil [edy / pajewolny
uoljesauay) alemyos ybi4 / A1ojoales) pajewolny
sisAjeuy speo
sjuswalinbay puewwos / ejeq
sjuawaiinbay uoneibayul 1ybij4 3oIYsA —
(uoniuyyeq aoealUl PUNOIY puB pUBWIWOY)
‘ele@) spiepuels pue sjuawalinbay uoneibaju| peojhed —

youne|did—
Buluue|d UuoISSIN 1y

[ %4

ADOT0AQOHLIW — SIIYODILY) SWH
Apnis uoniuyeq waisAs Juswabeue yijeaH 9jo1yaA SS1V




N 28IR) Slvals

PaoUI0T I,

ubiseq swashs »
HE ©Oju| BOUBLLLIOLE » |
... eSeqele( VORRUBINGSU] «
i uBiseg freingonas « |

o - ojut eoUBWICHE +
eseqeieq LogRIUBWNASY] -
L EleQ [eINONRG «

@  oberg soddn - N9IS3a 4315008
-
: lgisoog «
wovs 28 15 sixamaunevan e | <
IN VAN B OONINNYTIA L@ e
LNInau ONINNVd et i o :
NOISSIN < E.E: eyold pul :
° - 3Ne. a3LvwoLnY Tmwq s e -
: WHA « NOIS3a L1HOMN4
FOVJ IX3N 335 ; 1581 punoin « :
yymrdos L
1HONd sn/¥31s008d m.‘m ; eseqeIR( UOREILAWNASY] »
:’ Swby seojAIeS SN/ J8iso0g «
- Swby secaies punoso « w
Sui sjuby Eo&o_o._..
nEcm Emom< fyuneeid « w
i _Eqeq [eoishyd +
AHOLVHOSYY e ERAesid s
SOINOIAY SN / ¥3Lsoo8 <Ew:mo avouvd

FUNLIILIHOUY NOILYUDILNI NOISSIW
Apnis uonuyaq weisAs Juswabeuey yiesH ajoIyaA SSLY

"

AIOIHIA HONOVT IJIT AAVEH




N

Ce/LI\RL SLV/ALS

W31SAS

PaaII0T M,

JUYMLIOS
NOULVOMddV
311S HONNV

/ TIHIA OOHVYD

JHYML40S
NOLLVOITddV 31IS
HONNV / 3T1DIHIA
€——— JOVIS H3ddn

aung 13s

DNISSIOOHd ¢ @A
HONNV m FHVYMLH0S OLNY JUVMLIOS
il LIS HONNVT NOLLYONddY
i P 211S HONNY
. / TTOIHIA H31S008
asvaviva
NOLLVHNSIINOD
3LIS HONNY
39vd SNOIA3HG 338
39Vd SNOIAIYd 335
1IN0
W3L1SAS yaLsoos)
ONISS300Hd : a1nga 13s
HILIN3D TOHINOD Q < 1 IHYML40S OLNY 3gsvaviva
1S31 NOLLYHOILNI NOLVHOIINI [ . 3soisil

ONIHNLOVINNYIN

39vd SNOIA3HJ 338

FAUNLILIHIUY NOILYUDILNI NOISSIW
Apmis uoniulaq walsAs wowebeuep yiesH ajoIYaA SSLV

H| ONIHNLOVANNYI

!

ELLJLVE 01
NOILYDNddY
GNNOHD
/ 3TDIHIA H3LS008

{74
[@0183A HONGYT 3317 XAvaH




§,_§5 P30T M,

INIWIDUNDUW
FDIHIA

SIIHOOILYOI SWH

Apnis uontuyag waysAs Juswabeuey yijeaH ajoIYaA SS1V




O zeniLSiV/8LS b@%%&h;ﬁllll
suojjesadp uoissiy ©
L9 HWWOo) youne1
ssaulpeay 1ybil4 a[d1ysA palesbayul
1s9] Bulinjoeynuepy yuawalg ajoIYaA 1y

saselyd a[aAD oy walsAsqng 1o} sjuawaiinbay WHA aula(q

suonesadQ uoissipy &

BlI914D JWwwo) youne] &

uoneallIa\ ssauipeay 1ybiyaid o
1s9] Buiinjoejnuepy juawajg a[oIYaA 1y

suonesado uoissipy o

elLIglD lwwo) youneq O

uoneallIa\ ssauipeay 1ybiyaid

1S9 pue juawa|3 3|2IYaA olul uopejjeisu] Juauodwon

IS8 9dueldadoy pue Bulinjoejnueyy ‘Juswdojanag Bunesuibug




d el S1v/als b mm%&#"

dlV uo paseg 3SH / sainpadold 1sd] youag / jodeg—
S1vO ybnouayy AjjeoniolsiH paoeli] siined—
119 uo pasegq 1NoY}a3y,) [9Aa] uauodwony—

1S9 pue uope|jjeisu] Juauodwon JuswWa|g oIYsA 1

uolealjliap ubisaqg @ouewouad jusuodwon—

Sainpadoid Jieday pue adueualuiey NH1—
uollepijeA Lig pue uonejuawniisuj—
Buliayles ejeq -
sisAjeuy aouewLIopdd Jusuodwon —

juawdinb3g Hoddng jo uoinjoay / juswdojanaqg Aloyoe4—
uoliiejosj jjneq -

[9AaT Juauodwooqnsg 0} | ig—

Aouepunpay [eusaju] [oAa] Juauodwon—

1s9)] adoueldaday pue Hulinjoejnuepy ‘Jusawdojanag Bunisauibug

saseyd 31949 a1
Juauodwo 10} uoliulyag swawaldinbay WHA

8z

INIWIDYNHUW FDIHIA — STIAODILY) SWH ﬂwmmﬂ mueﬂ_ws Ko
Apnis uoniuljeg weysAs Juswabeuep yijesH 3191YoA SSLY |




D 26l S1V/ELE hmm%s F

S1VvO
ojul paAlydly pue passaidwo) ‘paonpay eleq ybij4-1sod —

sisAjeuy ejeqg snowouoiny 1ybij4-1sod -
payuljumoq
.._osmEhoE_ [ed1}11) duew.oad pue yyjesH juauodwon—
eleq aouewoudd
pue 1ig paulwualaqg yijesH ybuj-uj [gas Jusuodwon—
Aoduepunpay
91EM}OS / diempJieH [eusalu] BIA Hid4 [9AaT Juauodwon—
suonelad uoIssIy
suibieyy / uoissipy Hoddng 0} sjwi souUBWIOLA WNWIUIN —
Ajeanuo jeuonoung -
ele(d sniejs 119 J0 1asqng wnwijuiiy —
29071 |9A97 Jusuodwon—
119 Uo paseg yijeaH [9Aa] yusauodwon—
(007)
BLISYID Hwwo) ydoune pue uoieayiaa ybijsald aus younej iy

(P.JU0d) saseyd aj9An 9}
jusuodwo) Joj uoniuyag siuawalinbay WHA




H 26/l SLY/als b&%& =
* a3InNUNOD [ “

uejd uonedylua Jaiseyy welbold 0} UaAlq aly sjuawalinbay LV
S$3inpadold uoje|os| yjne4 —
ejeq sonsibo yusuodwon —

ejeq }ine4 jusauodwon —
1S91 }IeS -
uoljejuawiniisuj —
119 —
eje soueuwLiopad juauodwon—
suopeladQ aus youne pue Buunyoejnuepy ajdiyaA buing
as 10} STv9 o1 induj pue pabbe] ‘passaidwo) si ejeq 4LV I
WHA pappaqu3 jo abejueApy |In4 saye] 1sa] aoueldaddy
(31S youneT pue Jainjoeinuepy ajoIyaA) als
INoXdaYQ / Jjeday [anaT jodeq 1e asf 10} pajedldng pue $s9201d
Burinjoejnuey Buring aajoag 1sa] 1o} juswdinbg yoddng

ubiseq peapiy-191ndwon Buliasuibug
pue ssado.d Buiisauibug welsAs oL Buiziinn ubiseq iy




§ 2611 S1V/als

PISYHOO0T nﬁmr
VLVQ LHOMNd 1SOd
3ONVNHOIH3d 1S3L WIALSAS »
O=NI d1V/NOIS3Q -
V1V SOLLSIDOT LNINOdWOD
NOILVLISHHOM
3us S3UNLOVINNVN
HONNV IN3W313 3T0IH3A
AN3INCIND3I IN3INdIND3 1H0ddNS
1S31 AHOLOV4d : 1531 ONIH3IINIONT /
nzu« » viva Voo bl 9 avo3
118 [HOSN3S ua [ \
ININOJWOD ININOJWOD
d1V ININOdWOJ LHOITd AIN3IWJOTIAIA ANV NOIS3a
I H3MddNS
_THANddNS
H311ddns

ie

Apnis uoniuyaq weisAs yuswabeueyy yieaH a|91UaA SSLY




1 e siv/als b mm%&*n

alemyjos 1ybii4 o }ing 119 [9Aa] waIsAS—
| suolje|nw3 swalsAg uoisindoid
Alfapi4 YBIH pue sojuolny adA 1 164 1suteby Alojeloqe
swaisAs e ul payliap / paiepijep si aiemyos (pieoq-uo) b4 —
108|985 nuayy Jojesado eia
Saouanbag 19| pajewoIny SWIOLd 3/eM}j0S paseg punol—
sS}o9Y9H
Aeda( ainssaid pelewoiny pue syosy) yee juior Aq Juiop
lenuey ‘11g luauodwo) uo paseq sisa] swaysAsqng pinj4—
uoijejuswniisuj eiA aduewopuad wasAsqng
pue ||g juauodwo) uo paseq }sa] swalsAsqng SIIUOIAY—
ue|d uoijedljLiap
Jo1se|y weiboud Aq uaalq aly sjuswalinbay 1se) Aiojoe{—
S}s9] aoueldaooy Aiojoe4 [ana waisASqns Ky
ejeg aouew.ouad yuauodwon
pue 1|g uo paseq asuejdwo) 1sa| jusuodwon waisAsqns ry

uoneibaju] weisAsqng pue uopejeisul Jusuodwo ry

Apnis uoniuyeq waisAs juawoabeuely yieaH ajoIysA SSLY




N 2871 SIV/ 8IS b@@%& LII‘..'“

SIHNLOVANNY
aus IN3NOJWOD ININJINO3 1531
HONNYY TIOHIN TVI03dS SWILSASENS
35O QUVANV.LS
SW3lsAsans HIZATVNY
co3 WAQ | 4
nand |—_1 1300
*V 2313 H SSWW
ANIWI13 FTOIHIA HONAYT
y HISNI | 3INOW JHVMLIOS
I FINAOW 3HVMLL0S 1
V1vQ 310IHIA ] VWaisAsans 1va
000 YHOM <€ S L - susuodwo)
|||||||||||| Tl A naisasans v WaLsAsans
W31SAS ZWalsAsEns |
ONILHOJIY 8 Walsasans
Iv
_____haeoud | £ W3LSAS HOLINOW ANV and 7 NILSASENS ]
ONAPaa oS NOLLYLSNHOM “TOHINOO ‘GNVYIWWOO FTDIHIA
TNV nouvhsodm
STV ol

Pa|ld pue pauos Ajjeoljewolny aly SauolSIH }ineq Juauodwo) iy

SV Ul paulejuieiy
aly sainpadold 1sa | pue sbuimeiq Burinjoesnuepy ‘ubisaq ajo1yaA Iy

S1v o} induj
pue pabibe] ‘passaidwon aiy eleq 1sa) swalsAsqns a|oIYaA I

Hiad paseg puno.o 1

{2 4




A WiLSLY/IALS h%Q%SF
7 a3anNiLNoD /

Hwwo) youne [nun aiemyos auloqdly JoAQ
Auoyiny puewwo) ajewy|n suiejuie| aiemyos punod—
| Avjiqisuodsay
Hwwo) youne ajewl}jn suiejuie|y alemyos punoin—
Apeay 1ybi14 awooag swaisAg se Ajiqisuodsay
alemyos 1ybil4 [e10] sayoeosddy Higd swalsAg a|oIyap—
aiemyos 1ybii4 9jd1yaA pue (SINOD)
alemyos punoty Aq paseys Ajiqisuodsay Hiag4 swaisAs ajo1yaA 1y
94emyos 1ybiid ajdoIyaA pue SO woly paindaxy
saouanbag pajewolny Aq pauuiopiad uoneoiua) walsAsqng—

s1sal
uoneoylIa A 8deLIglu| SWaSAS punoly) o} JUswWa|gy 0} JuUsWajg—

1N0X}23yY |aAa] walsAsg ul aduewiopad pue
119 uo paseg uojeayjlia\ [euoound juauodwod walsAsqng—
uoneoyLId\ [9Ad] SWaISAS Iy
Jjwwo)
youne pue ssauipeay 1ybijjald ‘uoneibalul 3[oIYaA 9lIS youneT iy

'NOILYOIdIHT

Apmis uonuyaq waisAg yuswabeuely yyeaH 919IYaA SSL1V




Mzl SlY/aLS

WILSAS TOHINOD
ANINWIDVYNVYHN HONNYT
AHOSIAQY
ONIH33INION3
v
Ea viva/anwod 3so
[ 1w _MH_V dvd g R
y ‘ viva/awo mJO_Iw>Y _lllv SW3LSAS
3 —Iy NOILYWHONI
1l
. nwV ONITNA3HOS
-~ 0 VIN olnvy
o WN3L1SAS
" ONINNVd
= NOISSIN
' \v\ aaivinoinv
Vd
\/ wes] 1sd] youneT

3y} 0} sidwoud aiemyos eiA painoax3y suoljesado [enuepy—
swalsAg puno.y) wouy Juspuadapui
pue Apeay 1ybi4 uaym alem)jos auloqliy o} Juawabeuepy
walsAsqng juawa|g 9|01y Siajsuel] alemyos punosn—
swasAs autoqlly

/ punoiy pajeibalul ||y sebeuepy (S7H) aiemyos punoiy—
UMOPIUNOY Yyoune] snowouoiny iy




X cewiisiv/als hmmguSF

SV oOlul paAlyaly pue passaidwon
ejeq A1oisiH 1ybi4 yuswalg ajo1Yyap pue waisAsqng “yusuodwon iy
suojoy uoneilnbijuosay —
aoueaiubig Jo saibaqg Aq paziiobale) sjjne —
PAPI023Y SJuUaAl HIAd IIV—
eleq UOISSI|N SnolAald
pue |y buizinn sisAjeuy eieq 1ybil4 1sod parewoiny —
SOINT Olul pap1023Yy uojejuaWNIISU| Juljumoq ry
jeuwtaiu] [[nd St HIAd SI9IYdA 1y

-5
[F0183a HONOYT 1317 AAVEH

SASBHHA I1A) 3417 IDIHIA 404 NOILAINDSIA SW
Apnis uoniuyaq wasAs yuawabeueyy ylesH o191ysA SSLY




vl SIV/aLs b%%&hll

INIWIDUNDIW
aNnoyd

SIAIHODILYO SWH

Apmis uoniuyag walsAs Juswabeue yijeaH apdIyaA SSLY




A zevLSLY/ELs b@%%&%.ﬁl’l’l

SjuawnJIsuU| 91U04103[T PaJ|041U0) Ajjlenuep—
$10}0919( Yea J918wolloads ssep—
s|aued onjewnaud pajjo4iuod Ajjenuepy—
uswdinb3 1sa) Buunjoejnuepy waisAsqng auojepuels &
_ (S1v9) eseqgejeq
walsAs uojjew.oju| 0} ejeq uswa|gz paresboju| sapInOId—
uoledllua\ adueldasdy JusawWwuIdAoY) / 3lIS Yyoune|]—
uoljedlylia 1sa] olny walsAs ‘waisAsqng ‘Juauodwon—

(SvO) eseqejeq sweisAg uonew.oyu| 0} jew.o4 ejeq uowwo)
sia1jddng usamiag Alljeuowwion
juswdinbg )s9] Alojoeq jusuodwion iy

INIWIDUNYW ANNOYUD — SIIUODIALY) SWH [ =z r
Apms uoniuyag waisAs Juawabeue YyieaH ajoIysA SSLY




Z 2wl sLV/AuS h&%&F

S)HUIT 9deialu] puBWIWO) pue ejeq —
abind s03 -
saljddng 1amod punoux) —
Hoddng swaysAs dn Jamod ajo1yap 8100 —
wawdinb3 1sa] Aiojoe4 -
uoiedI}ilua09y / Jleday Juauodwon payoajas 10} jodeg—
Apioe4 Buissadoud 191soog 1y
sisAjeuy ejeq awi] |eoy—
uoissaldwoy) / sisAjeuy eieq 1ybii4-1sod—
sisAjeuy pue uolleslyiloN Ajewouy swalsAg puno.s)
/ 9I9IYSA 10} a1emyjos suoljesijddy asuabijjaiu] [eroyiuy —
walsAs Alosiapy Bulissuibug
walsAg Buiyes Aouabiowg—
(vdS) ealy |esaydiiad paleys—
(SdH) waisAg yoeqheld pue piodey—
(SINDD) walsAs Jonuopy pue [0JjU0) puelWoD) —
(Sa0) waisAs ejeq [esuay—
Amm._v Em~m>m mc_mmmoo#_ co::m._ y




PaaII0T Mae,

2oL S1Y/ 818

SWALSAS
NOILDWAO4NI

SIIHOOILYO SWH

or
[#15183A BoNovT 2317 XAvad

Apnis uomuyaqg walsAs Juswabeuel YijeaH ajd1yaA SSLY




<Y Zevil S1V/BLS bQQ%SF

walsAg Bupjora] sjulelISUOY) 1S9 Wi [B9Y Iy

S3INP3AYIS IDIYDSA 3w} |edd
sjuawnooq
BLI9ILD HWWOo) youne] pue sjuawadinbay 1sa] a[o1YaA Iy

Ateiqi ainpadoid soueuajuiepy pue suonesad IS / 9191UIA I
YiomiaN Apibaiu| pue sisAjeuy 10190uUu0) [BI1I199[T 1Y

walsAs juawabeueyy suonjesado youne

Juawabeuep Ajlewouy
elI9IL) Hwwo) youne] pue sjuswalinbay 1sa] jeuonetado ry

ele 9Ja1Ya\ 8ul|-UQ PUe [EAIYOHY 0} SSa2aY pidey K

suoljepuawwodsy
UOIIJY 9AI1084100 pue uoije|os] }ne4 10} asuabijeiy|
[eloyiy Buizinn uonew.ou| eleq SwalsAS punolL) pue a|dIYaA Iy

D)

11 4
TIDIHIA HONOYT IJIT XAVEH

SWILSAS NOLLYWUOANI — SIINODILY) SW
Apnis uomuyeq waisAs yuswabeuely ylesH 9|91yaA SSL1V




8 2awil Siv/als EQQQESF

Sad.nosay jo Buiuue|d pue Buinpayos papiy-1aindwos)
waysAs uonda||0g eieq / |041uo0) 1004 doys iy

walsAg 1uoddng uoneiedald JIOM Iy

Em~m>m EmEmmm:ms_ mEmEQ.:cmm pajewony ry

Sa|i4 buimelq Qv 3SH / 9IYaA K
waisAs
(Vovdd) Aujiqeiunoooy :o:E:m_Eoo pue Bunuodeay wajqoid

(o019
‘AolsIH 1s9] ‘A101SIH :ozmoo._v :o:m::o._:_ sued 389 / m_oEm> l




0 281RISLVELS b@@%& F

*ABojouydsal SNH

panoidu jo sjeob ajewnn ayy ate Aouaioys weisboid pue ssaujsnqod
suonesado aauis ‘pawopiad st sishjeue suonesado jo yoeoidde

ue “4ayiey -pajuasaid jou ale sanssi ubisap pajielop 1ayjo pue
‘ABojouyoay | |g “e4njie} 0} awi ‘aduess|o} }ne} Jo sisAjeue Buusauibug

"SaoelIaul

9IS youne| pue 1a}so0q 10} Apnis ay} uj papnjoul ale uonelbajul
peojAed pue abejs saddn ABisua ybiy “sisAjeue uoissiw-jsod pue
uonesbajul ayis youne| ybnoay} ainyoenuew pue Alaanep Juauodwod
wouy pazijeue sy ubisap J1a1sooq (247 / 207) juejjadoid pinby oLlauab
v 's1deouod paquiasap Aisnoinaid ayy Buisn Ja1sooq (037 0} aiMos)
Wil wnipaw e 10} IWHA / SINH @qliasap o} jdwaeye ue s Buimojjoy ay

TIOIHAA HONAYT IJIT XAVIH

SS1b A0d SWH @31LYADIINI
Apmis uoniuyeq waisAs yuawabeuely YiesH 9191ydA SSLY




0 wiRLSlvELS b@%%&*“

\

(MaN) e JOVIS HIddN
L€ 10 HE -O7 Py 2 AVMHITMVYHD e b

SN /09HVO

ALNIOV4
NOILVYHDILNI ODHVD

avoiAvd

Ew‘ﬁ

]

JLIS HONNVT vy
e ALITIOVE ONIHNLOVANNYW m&zmz.o&:cu
NOILVHD3 INI H31S008 ANION3

OI¥BNIDS DNISSIIOUd
dDIHIA HONDYT DIYANID 1417 WNIAIW SSLY

Apnis uoniuigag weysAg yuawabeue YjesH ad1yaA SS1Y




d LRI SivalLS

X8li4 / UoISSaIdANg PUNOS JBIEM
SfeAIqWN G- «
uing veboiphH »

SIS0 UMOPPIOH / BSEBIOY -1
sweysAs Buyy4 sese «

SWesAs eoueupiO
Anewoioeds wse +
KieBew) paseyuy «
s1818WO0120dg SSe «

uogoaleq seo snoprezeH

‘ weyshs

uogaeiaq ebejton peonpuj Bunybn
Ny -
8HO «
IND»

sogewnaud

uayuj / 8pod SSH
peojked / SN -
1g1s00g «

uognquasiq $93

sajjddng Jemod puo

19 |00 youne ) SAS AND / Beq
ebeyg seddn «
18]s00g »

uognqasiq Buiped 2H1/ 201

$I8(|0QUOY JOIOBA ISNIY] JUBISY «
wesAg As|q 16MOd 98{3 AOLZ «

PV 8aleA YW yim ubisag IWLS -

SW3LSAS 389

SQOH/S03
saljeleg A0LC »

weyss DAL VNI
wwo) W4 ag-S «
wwoo Wd a8-S «
NN »
SAW (10 *
sieuonipuog feubis gaq «
SWOIN [e2RKD U4
NHAD/OSV »

SOIUOIAY
weisAiS SNQ 2 »
SeIqesSy JOQUOD JBMO
SJ0INQIASIJ JoMod
sajieyeg -

(soluoiny) Jemod |eo1806(3

seujbug
welsAg uogezunssesdey «
WwasAs ofewNauy ZNO «
welsAs ogewnaud 8HL) »
SaAjeAdld Juejedold «
ureiq /I3 ‘peed gH1 /201 -
wasks uojsindold uieyy

"NOILO3S ISNYHL

uogoeleq sED prezeH \ S
sessng EleQ SOV

$95sng Mqu| SSY
sessng BeQ |0

$8ssNg J8MOd pU9
sogewneud euibug
uonezunssald ZH1 /201
ureig/ 4 2H1 /200

SIVOMIGNN &-1 3DIAHTS 14V

JoInqIAsiq / 16p028(g / 1A0Y
un bupiy sesen «
walsAg Aejes ebuey
ebreyo edeyg 1esun ssy
walsAS oA / jeliey gH

waysAs vopesedeg

weisAs JueA / jeliey 2071 dens ss019 sSH
Slosueg |8A87 2HT /201 alM yeeig uoperedes

Asv) sseid ebeln gH1 7201 SNA &21eg / QWO OsY
NOILO3S MNVL LNVI13dOHd S30VIH3LNI SN/ H3LSO08

NDIS3A FDIHIA HONDBDT DI¥INID 14171 WDIAIW S
Apnis uonuyaq walsAs wawabeueyy YieaH 9191yaA SS1V

£

\WAWA

TH1/201

FOVLE H3ddn i

[l

%

TIOIHIA HONOVT IJIT AAVaH




BILIRZ) SIVALS b mm%&#”

(NOOU TOUINO?D AVE BVA ‘Gvd 'd W)

T E ISVEY.LYO NOLLYENDIINGD JUS HONNVY
AN il
...................................... | |

P (1Iv) oNYOB0E WY u

(Y ) r |
| & | | | o) [
' - (av) | == NOILYONddY
! I9VUOIS ViIva 138 o wsuny QUD/ TIOHIA
! vivaamiwad| | IUVMLI0S ws roww)
>— r 0UINGD/ ONOHAA /389 | | Norssmy
PENy PR > ™ f e
! | h
|
_ [
[}
_ - viva | _ viva 1ion e NouyrOm
m NHOMULIN ’ ) ’ , _ UG 1va
: vuskony -y Ty Y | oo |
alwsaLny
= | AR AALD i -
| |
¥ '
* _ y _ Isvavive
\\ | —> > w | avouvd
Y . w9y f[]  verpocs vosmg wom vopepunay swemig
E _ angy 36D /WA uope sy 1g uwy novpy _
) == jueuoduog v wmdoy | mewpy o0 | !Isi-ub
| Sunpe) .!..S_ sovm | | _womndog | | I
b ) wuby o) . ooy | H) it oI
I simuo | 359
X wunwo) ypuren v ) \
| YOowud musAS [ ]
, ﬁ IWYG VIV(] WLRAG NOUWSIOINY HL > QKL - m..ngoo
| NumReu0) b 0 | winewy
1 -o.l.l:u!i.l.u. e 1 / O3NI
_ 359 _
| |

WILSAS TOHINOD ININIOVYNVYWN HONNVT

e e e e e e e e e . e e - e m e e e e = . - —— e A w = - = —— ¢

FANLILIHIUY WILSAS LNIWIDYNDUW
HL1D3H 31IS HONDY1 a31HVUDILNI AT1D4




¥ €6/01/50 SS1v/als b mmgugﬁ

IHVM130S ONV V1VO ON3YL ‘119
"IONVWHOIHID WILSASBNS 'HOSNIS NO GISVE WHA —
TOHINCD ONV SNOLLVYIJO SW3LSASENS -
(SOW1) 1OBINOD OND OL 30V4HIINI -~
AININIOVNYN WILSAS SWHOIH3d DSV«
Q3SINOHJINOD 1ON IONVINHOSH3d DNIQIAOHd 3HNIV4
HLIM 3301471 SMOTIV ONILOA TYNUIINI 1INNVHO € ~
INIDNI SIOVNVN HITIOHLINOD INIONT »
NOILYWHOANI HLIVIH W31SAS
NOILVNLIY HLUIM Q31D3NNODHILNI SHOSS3ID0Hd DAL —
ANINIOVNYIN
TOHINOD 1HOI4 1TV SWHOJHId WILSAS AVN G3LVHOILINI »
118 HUIM SHOSNIS LHVNS AHILLVE

(WaWO4) WD —D> .W_T® H3mod

(NQWIO) VIV <

L8] {uB] m 118
1
] L] 4] (dAL)

1 Xk ININOJWOD

SdiN

H \
E (dAL) HIN
S3ZNILLN NOILLYIN3WNYISNI INIWIHUNSVYIW TVIILHD SOINOIAY ~ SNE HIMOJ _H_H
A

HOLVNLOV ﬂ
WHA HOd GINDISIQ SWIALSAS IT10IHIA _
389

SOd
.Wn_ H— [1e] ke Y viva
8
o1 ASSY AULSW3TIL e | ue |
GND A A HOL1IMS JOHLNOD -1 di Al

YIMOd
H3Imod H3IMOd i~
FRIR

359 |
1uwws [ ug] * *
_ : _ SANVIWWOD )
(nawio) viva ININOJWOD C H T ¢

sSASans
WIH LHYNS awo daL| M (wawio) SAS WWOD
_ _ _ _ vivg <€— 08§ -
] L8 _ ¢ 1% | Hoss3D0Oud
us _ ' + v OAL
WO _ ug _
AYLINTIAL
IVOILIYD 11 IT0IHIA
{d3smol) (2sv)
SAS AOSIAGY ﬂ N A SINIT ONIH3
/«56 H WHNOYINOD sNa oot
4\.._\ 3NIONI
IMISTVO ) > < [ u8 | HITIOH INOD
s ° 1IN EmSn__‘p,_,mw WILSAS AVN
d34 ONiHI4 3NIDNI QILVHOILNI
3sD dasvi H31sooa

A
Zi| |

o go)
d34 L SNG GNVIWIWOD HONNY'T SNa WILLYD 114 viva
807 & {<

SASENS
3I0SNOD é WaW i0 WON 10
e < Y 18 | 18 |
AHI3IW313L SHILNAWOD
_ (WWOD) Jd WILSAS | L sn@ vivaio
) SOINOIAV
Aﬁ m:mEE

NOUVIINNWWOOHILNI
sy

[8]a]..]TH. 4

SAS T0HLNOD LWOH HONNY *




P30T M,

8 £6/01/50 SS1v/ALS

(WWOD 44) sne
INCTE L ERET WVOLLIYD
F1DIH3A 114
) vivaio
Vi , :
AAIYd AAIHd
2 | 01 zH
dWOD dWOD 2z L
dNOD dWNOD

_ JI907 TOHLINOD «
lig - OND  WWOD SdiN 39VHOLS
SSWW

€ 2 }
SIS s/s s/s SNOISIO3d Higd »
A € t4 3
. A A A sawo | LSS |S®] S8
(aND TH) ( + + »
AHL1IWTIaL > w
J19H3IA aNS T 2 sxs VivQa SNV WHA Y
< TH > ONO| 1@ <«
v1va voILLHD 114 V1va JAIHOHY
T4 |W3LSAS
JHYMI140S TOHINOD
- ANV SNOILVYH3dO FJHVYMIH0S WHA
(JOHINOD YD 310IH3A) Uv4n -
SNA ANVWWOD HONNY VS - sng
118 05V € 3 NOLLYDINNWWOOIYILNI
osv

H3LNdWOD SINILSAS SOINOIAVY

JYNLIILIHOHY FHYMLHOS (OSV) HILNDWOI WILSAS JINOIAY

”
JIOIHAA HONOYT JAIT AAVEH

FANDLILIHIUY WALSAS INFWIDYNYIW HLTYIH IDIHIA
Apnis uoniuyaq weysAg 1uswabeuey YieaH J0IYsA SSIY ————




O €601 /50 SE1V/BLS b@QﬁQ&*ﬂ

sasng ejeq Yiim pajosauuoalaiu] swaisAsqng Jejnpop—
119 BIA sjuawa|g a[dIya\ uaamiag 1Sa] UONeIIIId\ adelduj—

sooejlau|
JuaWa|3 3[JIYaA pue syealg uoloNpPoId Walshs aziwui

eleq Jo Yipim pueg abie sjioddng—
lajsuel] ejeq ando 19qi4 ry

' 1S9lay
ucmEmEmom_ammJomaE_m._z__mu_Em:anoOmoN_E_:_s_l

1S9l
ul-ying eiA Ajainug 1sa] uoneaylIdA sjuauodwos) SOIUOIAY —

$10]03UU0Y) |B21I}09]|] SazZIWIUIN—
sissey) ssad0y Ase3 ojy| ijing soiuolAy juauodwos Jeinpo

3}IS youne }e aosueusluiep
[ana7 jodaQg pue siopuap Juauodwod 10§ ISH UOWIWON) Iy




0 £601/50 S51V/ALE h@@%& %IWI!

(019 ‘sjusuodwion
uojjejusawiniisul pajieq 199|asaq) suolound juswabeuepy
YlieaH a[d1yaA Auy ssedAg/epuiangp oy Aljiqeden punoin—

suoljediunwwo) aJemyos punols) yym pajuawbny
younejald juawabeuepy waysAg juejjadoid ajoiyap—

. suonesLIaA
Emcanoo_mo_cm:oms_\obom_m_mEm~m>mn=mmEm__maoE\u_:_..._l

1S9}|8S pue uoleAl}oY swalsAsqng SIOIUOIAY —
UOHEARDY Youne|ald/ino)day) puno.r) 10} 199|9S nuapy—
salnpadoid Huyes 21607 jo1uo) ayisinbataig—
salnpadolid buljeg 21607 [041U0) dAlloOBROY—
uswabeuely yiresH 1ybild pue 1sa) punodx) [ane] wasAS Iy

!




3 €60L/50 SS1VALS b mm&u&*”

S1S39] pue uoljeAnoy juauodwon pasuanbag—

S1S8] pue uoileAnody swaisAsqng paouanbog—

S]S9] pue uoljeAlloy swalsAg pasuanbag—

(31emyos |043u0) pue suoneladQ BIA panNss| SpUBWLIWO)
V) 109]9S nuUal eI saniliqede) 1S9 uj-Hing Yim SO SepInoId Iy

asuodsay ajey moj4 ‘ainjesadwa] ‘ainssald -
PI1OAA SNJelS 1S3 U] }jing Juauodwon —
ainjeubis Jualing piousjos aAje\ —
Buiwi] aAjep —
asuodsay abejjo\ —

UOIIBAIIOY YOUMSOIDIN ~

uonesadp
Jusuodwo) Buung asuodsay uonejuawnisuj jadold salIOA—

sng (Anjawsja] ) eleq quijumoq o} ejeq yneq Auy sbo1—
lojiuoy yijesH welsAg/welsAsqng/yuauodwion onewolny ry




4 £801/50 §S1V/AELS b mma*u&*n

suolipuo) snojewouy Bunng Aujigeidasay 1ybi4

Ajuap 0} (a1remyyog jo4juo) pue suonesadQ ein) sasusnbag

Aauabunuon 997 senssj Ajjeaonewolny pue elai)
Hwwo) youne swalsAg ajoiya SI10}UO aiemyos INHA—

9SEd|9Y youneiwwo) youne pue ‘buiousnbag uels

auibu3 ‘ssauipeay 1ybil4 [euld ‘Buiwly swalsAg aleaisaydlio

o} AiessadaN suonoung a|dIyaA |1V saieniu] (a4iemyos
|odjuo) pue suoljesadQ) 18ouanbag youne ajdiyap pieoq-ug—

UOISSIN/UMOpIUNo)

youneT jo Ispuleway 4o} yigd/1onuo uanbasqng

1o} wdisAS WHA pieoq-uQ ay} 0} JaAQ paliajsued] uayjp

S1 Juswabeueyy waisAsqng a|o1yap ‘Apeay b4 selyIa\ pue

saouanbag 1sa] ul-}jing spuewwo) ‘sjusuodwon/swaysAs
-qns 9[dIYaA saleAndy (S1H) 49ouanbag youne] punoin—

UMOPIUNOY Yyoune ry

Apnis uoniulyag waysAs uswabeuely YijesH ojoIYydA SSLY




og,géé P30T S,

91eM} oS INHA Wou) JUBWISIAPY Ulim
alemyos |o4luo)y/sdQ pue g9 usamiag asuodsay palseys
e se paystijdwodoy m:__mm\m:_o:m:_umw Hoqy/ijoin) youne1—

SUOlB|0IA DD swalsAs punoux) pue
peojAed ‘isanbay |enuepy 10} [eubig j401no/p|OH sonss| STH—

S19 0} bBel4 yum aremyos
suolediiddy peojfed SO BIA paioiuo| D91 peojfed—

uoliejoiA 001

swalsAg punouy 10 ‘Alejes abuey ‘peojhed ‘swaisis CIBIIVEY

‘auibu3 jo jnsay e se bel4 ,,youne 1o o) g5, JO SSOT BIA
IWHA 10 103.11a INHA Aq pajeiu] aq pinop Hoqy/}oing youne—




H £801/50 §S1v/8LS b@%%&ﬁ“

$10S$820.1d waisAg uonebineN pajelbaju| ay) ulyim

Bunnoax3g pue Buipisay asemyosg Aq pabeuely s1 waysAsqng

OND :SUONOY PaAuBp-INHA S9In2ax3 pue juswabeueyy
UOISSIN/3IOIYIA Swioliad alemyos [04juo) pue suonelado—

suois1oa( Juawabeuep yijeaH 1ybiy
-U] Pl 0} 81eM)OS 1S3 ul-}jing walsAsqng pieoq-uQ azinn—

abelolg pue uoissaidwon
‘uonjonpay 1ybi4 1sod 10} walsAg [04uon Juswabeuepy
youneT punouy ayj o} pajiddng si eleq a|o1yaA ||V—

uolssi|y ystdwoooy o} ejeq pue sjusuodwon
|BINLID JO HIA4 eiA Juswabeuely swasAsqng/swalsAsg ajoiyap—




3 iRl SlvAS b@%%& F

M/S Jejonuo) Bug «

118 Wyl -
1i8 weid —
sopsoubeq ined g jsey .
8Inpoooid $d0 SAS/S »
JUYMLIOS LNON SAS
159 sseuipeey i3 JNLS - |
: §186} fRUOROUN SAG »
. 1s8] AeoeQ sAg doigmeud « e S
PU3 0 PUJ OND , S8y I -
Kouepunpey sng » P @Anl m . SOUOAY » | e
Aouepunpay pwy « ¢ Py NeeY A .
3L19/11g shs/ang « lsatdnena

1531 14300V SAS A.93UNI

E« > 55%

saN1d3so  sAsainid

T & T e e e v e S S e M % e e % e e e - e B e e - = e A e e = e — o m—— o — —

1S3L ANV ATEWISSY HILSOOE HONNYT

ueaiD +
UoREUqE] -
& e : N-HOO0N «
Keoeq ..
S S : E ;OE - A! GZ—QEDI—Q
m - [euogound . ; P eMeeuof e
. uofezgeuuRYD gSU) . | RS bl M S :
NILSNI M - BUWILL AA - S1S31 HO3N SAS aIN14
- fouepunpey pwg . |
—®— . Kouepunpoy sng . | |
A S1S31 SASENS A.91NI e s ; X
" uogezyeuURYD) - | ¥ | S1HOddNS
 unpeg s+ <€ @A - JUNLONYLS-ENS
. esiea.
S1S3L S/S SOINOIAV NLSNI NAULSNL
........................................ fm- oo b—
3ISO Sain14 01 r|v < D puD / AiNupuo) »
359 edsu| 7 Ay « oedsuj / AdY »
SWDD

SOINOIAY S3X04 SOINOIAY

SSINUVH IHIM




| E60I/50 SS1V/ELS E Q§QSF

uojjew.oju| yijeaH |esauan swaisAg sojuoiay bupsoddng pue Juaing
ploudjos aAleA ‘abe}joA sng Jamod ‘119 [ouueyd WA ‘sieonpsues |
ainssald ‘siaonpsueld] ainjesadwa] ‘sayoums ywi Aq patsoddng ase
swaysAsqng spinj4 10} WHA "UOHIN[OSaY pue ‘uojie|os] ‘uonoajaq }ne4
lipadx3 o} uonewoju| SapiAoid aiemyjog asuabijalul eIy Buizinn
wayshg Atosiapy Bupieauibuz (paseq-punoun) sjesedeg v -waysAs
Buissasoud 1se ) punouin ay) woiy pawiojiad ale sisaj [euonoun
swajsAsqng pajewoiny pue sjuauodwo?) [enpiAipu] jo uopelado
109]3G |enuUB MO||\ 0} IEM}JOS "SuOolleollIaA Juauodw o) swalshsqns
PINn|4 1sop Moddng 01 aAloY swalsAg Jamod [eo1309]g pue Juawabeuepy
eleq ‘uonjejusawnuisy| jeuoljesadQ salinbay “swaysAsqng pini4 pajielag Yy

1sa swalshAsqng Buning sninung [eoisAyd Aq paijiia\ Si uojleUaWINASU]
43U1Q0 IIV “48dnpsued] ayj ie sninwils [edisAyd jo wio4 sawog ainbay
NS IIM uoliezjjauueyd puz-ol-pug aejdwo) ybnoyyy ‘Lig ejA payiiaA
og Aejy uoneuBWINIISU| JOSUSS MBWS "UOHEZI[DUUBYD UORBIUSWINISU| Iy
uopezunssald pue
uojjejuawiniisy| ‘suoilen)ay aAjeA Joj pasinbay si 3sH [B20T S99y
Uied mol4 pue ‘s}oay9 yeaT julop-Ag-juiop ‘Jeisewnaud ainssatdiong
walsAsqns |eilied o} pajwi st bunsay swaysAs spini4 ‘“Aupqeden
puewwo)/eieq burioddng jo ajqede) sy waysfsqng sajuojay ays [pun o

f 4
[#151H3A HONGYT I3IT AAvaH

SSI0UA DNIRINLIYANNYIW H31S008 HONDYT
Apnis uoniuyaq waysAs yuswabeuel yiesH 9191yaA SSLIV




[ €6/01/50 SS1v/81S b mm%&#u

| s9inpadoid pue
sued jo juawabeuepy uoneinbiyuos 10y paziin uess apo)-ieg

suojjelnbiyuon
SSau|pedYy 1S3 ] SWalsAg a[oIyaA pue swajqold SWalsAg SOIUOIAY
Jo Bunooysaiqnouy jusiolyg 104 piy ue se suoddng asemyos
swaisAs Ladx3 {Juawaslg 9jd1yap youne yoeg 10} uoijeinbiyuon
SWalsAS spinj4 pue SOIUOIAY 3213\ awijeay ay} ¥oed |

o} pazijin s! (NvOD) YlomiaN sisAjeuy uoneinbiuo) 10}08Uu0)

walsAs

Aejdsiq euney aA3 el yuswuolAug 9a14-spueH e uj Bunjopm
SueldIuyda | 10} s|qe|leAy UOISSIWISURIL 4H 9J0WY YUM HOA 1Y

Buipiooay

O3pIA 10 INQ ulld AdoopieH ‘Buimalp uoneisyiop 10} STVH
Wwol} 3|qejieAy ale salnpadoid pue sbuimelq Ajquiassy a[oIyaA 15

wasAs

|041U0D Yio M\ palewoIny ayl Aq payiloN se [auuosiad doyg o)
S|eldely panty siaaljleqg walsAg sallsibo onoqoy/pazieindwon ry

alemyos swalsAg Hadxg Buizijnn pajelausr) ale sjuswaldinbay
|elidlely pue sisa ‘Ajquiassy ‘Buiinjoejnuepy 10} Sa|NPayYIs ||V

Apnis uoniuyag weysAs Juswabeuel yijeoH ajo1ysA SSLY




D 26/1RL BIVALS bQQ%&F

_. ...... JOVHOLS/NOUVIHOJSNVYL HO3d38d I_
| 431HOJSNVHL , 3sO9NO |
m TIVISNI OVHG TIVLSNI m
(] )
| s |
3us \ | WBnwaisis3soony.: | n_ﬁia_m weaiskg doid /yweL - '
:uz:ﬁ < " @ -— " s03/ebingd = - <} 3131dWOD dLV
_OLdHS \ : Em% 359 uo beig Awep « \ / LNONOIHO AHOLOV
I » mmagxu@g ,,,,, l
L e e e e e -
39vHOLS

Mnmvozm uz—m:-—-umm:zcz Mhmn—-noom —-—U:—US TIOIHIA HONOVT 3417 XAVEH
Apnis uoniuyaq waysAs yuswabeue YyiesH o|oIyaA SS1V




H  ZE/LLRL S1V/BLS b mm%&*“

C T T T T T T T T T T T T T T T T T T A= Snollvado baisooa aaivaosm T B

(swopms moweug 0By
pue wooy bupi4 o 4/ Jaisoog
| Woy :p8uD Wwod pu3-al-pu3 -

SHOIHO
NNOOJ3Hd ODHVD /39V1S H3ddN

81581 Aouepunpey
SNg 7 wasAg |y se1so0q -
1861 SAS QHO/SSH »
1584 pu3-01-pu3 sionuoD 1By «
Sisa), sseupeoy Wb 6uz .

sypeyy SONMS
feuopoun gm Spinid SdN « . 1411 LO3INNOD
S ey Yee :

L 3101 .5AS SPINIJ ONI/SAN - | ]
: oA weishs wuwioy 08-S -

© JUBA SOUOAY JORUCD I|d / DALY - :

L {ueA 1 dn Jemod weaiskS NBO o
JUBA WalSAS |0/YD I0SUaS «

eBind SO3 eleAmoY - |

aan\vmo._ wersAs 1wy eeq . L i S[EJIIqWN O-1 BIBW «- : .:m. ,._;-m :

; dn semod Jarsooq - | JuI0dsue)] eAowWSY /10BULCSI] « | NOLLO3dSNI HONAV.

/snyod | €T - s H1oneIost m.:_m : — /3SD uo Beiq euucosi] « | € < /3n3038 €T | o0 n0
X 1531 co_mcﬁ / URSU] 1S0d UMOPPIOH » : '
| SW3.1SAS q31VHOIINI HALSO08 e 115008 Ur /10813 » ¢ |
' 1Inot :
_ ¥31S008 LVIN ONV HIISNVHL _
| ~ sinoesop _mm.mmﬁwz |
1 .||. uogejeysu| lusneg DAL YN » |
! | u,psu) Kieyeg sopuojAY pue SSH - ¢ |
| SRR UOREIEISUI OST mm_ﬂv .
_ SNOLLYTIVLSNI TVOINVHOIW _




1 SB/LIR SlvmLS g Q§SF

.
_
.
_
W eulpreH eleq / pUBUALIOD SING ; N
, Jes00g m I
4
|
t
|

— v eu prek syl puogesndo - <€
: ebieyo epiouy Lieueg
iamod punoig «
LAl SOINOIAY
359/ HA1S00E / ODHVYD S, !
: 359 Wo-beuq einoes juuooag - : |
O S SO RN o 50 o m
, >._m:mmm<
eo_ﬂ_m. s '
10187 oIS SoUEPND + a3LVINSIVONI ODHYO /SN
eBieyo epiou) Aeieq « - '
- Jemod punoig - |
: “aesoog SO '
— % 8UN) preH Isu| _mcoamsao . L seley TEoHAWN &L LW = . |
.................................................. : L 1eys00gQ ﬂ@C—n— : ; : ﬂDOOmO_O ' .
. 840 1e207 Joj SOY 1IN Byuod « - . PReH®IRQ/ PUBMALOD SNQ ewny g senpm e PO I N.ULSNI
- selodsues) erey / Byuod ¢ | Bupusnbes / uoeredes « . ssH Eo %m wwo) / |lesuy .vm ' oYV
sweuucosg o4 1. € Seu e — SCIEN 10613 « | — () €= | s 5nwod
m , T e L SO : e pri e / i
| swespuewEus. | LNSONOIY3SD/ 150085  amnwosvubvun. Aavad
1noTiod . ¥n o) sunopeld Byuog « :
FIOIHIA HONNVT HOd d3ud 4315008 OL ODUVD/ SN 3LV
T 181 41 QOHSN +

¥eer| e0B}BIU| BHD ‘UBA :
THD ZHD '2H1 209 201

t

|

t

|

]

_ {
| opeyy '
: |
]

l

]

|

SNOILDA3I4O0 31IS HONDYT
Apnmis uoniuyaq walsAs Juawabeuely YyeaH ajdIYaA SS1V




261 S1V/BLE bmmggs F

-
_
-
weyskg ped-a1-s03 sejsueiy - _
MEIDIM B UMo(

»oep ‘seyiodsuel ] 100UU00SI » |
.. SIUM WWOD pUB OWD "
© /®eq iewe) jonuo) 108UUCD « : : _
: 18mod AlipeS 196UU00 « . - umoQ yoer ) NON ISnipy « : ! :
$aup 1Ueliedold 196UU0D + Alll o ubyese) s |
S80S PINid 108ua) « w = ped 0) uodsuelj . %

—
IB1EM X814 BlepY| +. 000 GNV QVd OL H34SNVHL |
suiofe|d §5a00Y.: ._ '

soepalu| ped / LW Byuo) « |
[}

|

[}

SNOLLO3INNOD
avd / 171N WHOd443d

SNOILLBY340 31IS HONDD1
Apmis uomuyaq waisAs Juswabeuely yHesH aJoIYSA SSLY

FIOIBAA HONOYT I3IT XAVAH




X LRI SLIVALS b@%%&*n

aVd — SNOLLVHIJO G3LVHOILNI FTOIHIA HONAYT .._

|

[ ]

avol R e S . |

JHYMLHOS H - Inopey”

1HOM4 . 8:( EBmxm Buipeo doid |

m . $%08YD Nee] ecepeluy '

w  weiss doid 1IN / ped 3 ]

e _=o> waiskg Aejeg ebuey o : .

: jeA swaisks eoueupl i

: [}

_

uBllY 1yBie1d WesAS ABN « | ¢ € € ——r—

| 'PU3-0}-pU3 WWOD O-S .
sseulpesyy SWeISAS SIUOIAY « :

._.mmh SWILSAS 1TV ITDIHIA HONNVT

ATOIHAA HOROYT 14IT AAVEH

SNOILDA3dO0 3LIS HONDY1
Apmis uoniuyeg walsAs Juswabeue YijeaH o|91YyaA SSLVY




1 zeRL SIYALS bmm%s %lp”

r NOISSIN 1S0d / ZOBW:c /avd — SNOU m&w&o QNM VHOILNI FTOIHIA HONNVT 1

o (Awoed jwershs

................................. no. OCU;._O ul 150d » :
eBeOS 3 Uosssiduio) Teq P anben wane: fonien -
swaisAs Wbj14 1sod (punoio) « | PV WeisAS Jamod VW3 « |
P Conuopeneas ejeQq : . KjuoA 8 peo :
- sweisks by aou GSM_Q m . sepog jonaseq Asjes ebuey <
” - Uoeredes 0D/RY « | g eyedold 2H1/ 2 AII
152001 G0N SN + | peo Juejpdoid 2H1 /207 »

sdaid feul Auped s
- sdaig feuld W ¢
sdeid peo 2H1/201 - |

uogesedag pnowys obrey -
uing ;7 uopesedas SN s ¢

.. Weosy ebeissid Jeiscog . sdeld feuid euibu3 « - :
zo=<3<>m NOISSIN LSOd / NOISSIW : UOQBAROY SOIUOIAY « - SNOLLVHVd3Hd :oz:<._ 4<zm ‘
Aiep / peo eremijos W6 - !
' NMOGLNNOD HONNV |
]

TDOIHIA HONOVT IJIT AAVAH

SNOILBAILO0 LIS HONDYT
Apms uoniuyaqg waisAs uswabeuely YiesH ojoIyaA SSLV




¥ €6/01/50 SSLV/ALS bmmibakﬂp"

 (s)uopess 1nowoeyd 0By |
" pue wooy Buul4 o3 47 se1s00Q :
. Woj $x%08yg Wwod puz-al-pug «

SHOIHO
NNODJ3Hd ODHYD /IDVLS HIddN

]

|

)

I

[}

|

t

i

]

138 SWeIsAS 8oUBUPIO/SSY -+ | 1
LAl Sn-0l-ieisoog g peojhed « | _
158 Aouepunpay sng SN » ; '
1s8), vcmé PUI SIONUOD Y - _
G ey '

Rounj wesks pInid $04 » SONNS |
siso) 32_83 zo._.._ fug . 14 L23NNOD 1

: - SPOYY |
— sund 8As spmi Buzmoeug « ;€ '
: HieA weisis wwod 08-S+ |
© JUBA SOIUCIAY OJUOD I/ DALY '
H16A 1 dn Jemod Welshs N99 o i

| oA WSS 1MV 1036 » e |
dwnq \vwoa Sgw )b eeq - o o seyodsUeIf BAOWSY ]
- )

: ~dniemod 'sn’s e :

: : e L SO3 MeARDY o NOLWLO3dSNI

T _ ®weuo voresi SNA - —— seopqun RO 1S0L AlEN | € @A ETEEEE o el B A8
1S31 SWALSAS G31VUOILINI SN L 359 vo beig ugomum “ oy

T130 1S31 O1 HIASNVHL

w SIN0BSOL) [EOIUBLOON «
| Logeyesyl eoUeupIO des A VSN »
_ Uoge(EIsu} OSTISSH e - |
uoge|elsuf eled OAL YN « ¢
salieleq SOUOIAY pUB SSH = |

IDYLS ¥3ddD ‘
“:O—Emmmo 4118 —-—U:—Um-— FDIAEA HONOVT 3417 AAVIH

Apmis uoniulyeg wesAs Juswabeuely yiesH ajoIYsA SSLY




1 £601/50 SS1v/ELS b mm§03*”

r 319 — SNOLLYHIJO NOLLVHOILNI OSHVD 1
. SIN08S0I) WeISAS Jueyedoid/pinid «
e s8UN piNiJ 3SO POUUOOSIA + ¢
, Buppueg weyedaid/pinid « ;

opeyy
yeo) waishg weyedold/pinid =
R26UL0D BUN PN SO »

S<zo=uov
SNOLLYYIJO DNIOIAHIS ODHYD

, Al peoifed -
(revopdo) -
1901 com UOISSIA/SIONUOD Ud «
$Hoeu] wund weisig doid/pinid »
: JuoA WalsAs Wwoy « ¢
— =5>a: 1eMod WeisAS OEND « | -—
w hiop, .Siw oue) Josueg ¢ w
{revopdo}
a_,_.5\.25._ Easoo preoq-uQ

dpy 1emod obrey - LET euodsuel] SAOwWeY s |
84O UORE(OS| Sng + P mmoggcwuoccoo .

sn
OL 3LIVN.
o094V

. SERquIN OO ISOL SIBN o
mmwsmm_ouggo

HO4
Aav3id

~ sinoesord yaw/oBre) eremsdesu T13D 1S31 OL UIJISNVHL
: - s0skd obred yeisuy « m
:ucgag sieidepy ofiie yeisuj »
- (revogdo)
seqewInsuog/dinb3 65007 yesuj s -
:mco_ao, slwdx3sspeoihed yeisu)
~ seyeneg (el -

]
|
1
|
)
|
1]
|
]
|
]
|
i
|
1
I
[}
I
)
I
)
|
1
_ . “
~<— 1531 SWILSAS GILVHOILNI ODHYD I SO3 150 SIEY » |
L]
|
$
i
(]
|
L}
|
1]
|
)

TS T SRS m s M e S @ Emm S G @ e @ S W G e SO W MM e MMam G MM M et B e e e & EEEr @ T W mam e Aan e Amam s Maem A Aea 4 aeas ar mame 0

ODAYD ’
SNOILBDY3IAO 3LIS HONDY1

Apnis uonjuiaq weisAs Juawabeueyy YieaH a[d1YaA SS1V




W C6/0/50 SELV/BLS bmmgugv

W — e W e e SRAR G mm M e e amen e . Gy G . ey W e e W GEER S AESR M MRS G e M e A — > v % W o = e W G mmm  emm e m—

4dSN HO 310 — 1S31 % NOUVHOILNI OOHYI A3 LV INSIVOINI/SN

e owshL,M

§03/3s9
” lapodsuel] 196UU0Y « !
e SOHASD WO OCONA

1NOTI0H HO4 Sd3ud

._.mm._. nw...(zcwhz_ (o220} fo iy ]

s
g
1

snocbeoamyioss
— wommwo.cosSSo,.._nwAll |
o suQ Besqg peuucosig ,...“m '
.................................. o 4 I
SN O1 0DHVO ALVWHIASNVHL |
[ ]
............................................................. |
: .84/l reoo0|3 JO el OIny + '
nuoccooﬁms_m:somao.m <« l
............ _ SENPRHSNOO6ED .| .
SNOWLVTIV.SNI TVOINVHOIN _

ADYLS U3ddN/0DUYD | ,
SNOILDUIAO LIS HONDYT TR e S e

Apnis uoiiuyeq wesAs juswabeuep yijeaH a|oIYaA SSIV




N €6/01/50 SSiv/alS h mm%&*h

asn Aiojoe 1o} sie)depy peojhed/sabnex) Jaysepy ry
salljiqeden 1ojesadQ [enuepy ¢
uone|os| wajqold anewoiny iy
suoljoung pue s4/| Jo 1S9] dljeWOINY Iy
aseq abpajmouy| Burisauibuz eia
Bunisauibuz anbiun-uoissiy wouy pajeasn Ajjesnewolny aiemyos
UsAu(Q alem}os 3190 oy
Sd/l alqed pJepuels iy
yoeouddy (319) wuawdinb3g 1sa) uowwon ayy azijnn

(sjulod 1noyeaig pue uoijeoo ubisaqg paxi4) Suolleso. pJepuels 1y
("018 ‘eleq ‘sondQ ‘1amod ‘spin|4) SadIAI8S piepuUBIS Iy
(sassauleH/a|qen piepuels) s4/| plepuels ry

#
[#IDIHaA HONOVT 3317 Aavad

SNOILBA3IAO 3LIS HONDY1
Apnmis uomuyaq waisAs yuswabeue YiesH a[o1YaA SS1V




O C6/0150 SS1v/BLS b mm§QSF

. 1S919Y
pue sajewaq 10108uuo) Atessassuun alinbay JoN saoq i1sa) punous) buring
uoljejosj jjne4 os uj-}jing @g pinoys bBujjooyss|qnoa) pue }saj aA|SNIUj-UON Iy
@-1 ybnouiyy pue ajajdwo) ag pinoys uopeuawnisu] SH3 peojAed/pnolys Iy

| SSH 10 spuewwo)
d3s/alimyealg ag AjuQ pinoys peojhed o} seoepalu| SN/3I9IY3A youne &
(Aupigqeded sdn yum) paiesipag
og pue g-1 peojhed ybnoay) swo9 pinoysg Jamod punoir) peojied I
(pueg-s) walsAg euuajuy
pnoJys o} wwo) peojhed ybnoiyl swo) pinoys eieq 1ybij4-uj peojhed &
| 3Jo1UaA youne] ybnoay
10N ‘ledliiqun g-1 peojAed ybnouay) Bunoyuop yijeaH peojheq aiinboy 1y
palinbay sadiAles [V yum |aued [eaijiquin peojAed a|buis B
sdO LTIN-UQ 10} S|jaued SS309y pJepuels wnwiuipy
paulejuiepy suofledo pue s4/j
PiepuelS Ji 3|qISsod [ed11109]/|ediueydaly sadepialy] jo Buieyy palewolny Iy
|leondQ 1o 4y s)yui Jeindwon
-Bujwiy yuanz/sAng jo Aoeindoy pue sainpesoid uj siolig umoq noH
O} siapeay apoQ-ieg yum siaindwo) pjaH-pueH bBuisn walsAg ssapiaded ry

4

SNOILLDAICO ALIS HONDYT
Apmis uoniulyeq weisAs juswabeueyy yiesH 8|9IysA SS1V




ATSS Final Report

Volume II

12.0 Major TA-2 Presentations

LMSC P038190

NAS8-39208

Figure 12.0-1 summarizes the titles of the major presentations given during the course of the TA-

2 contract.

P ntations:

b "Lowering the Operations Cost of New Launch Vehicle Systems", ECON,
February 11, 1892

p "First Lunar Outpost Heavy Lift Launch Vehicle Development, NLS-Derived
Contiguration Assessment”, work performed for MSFC by Lockheed during
February - March 1992

} "Technical Area 2 Heavy Lift Launch Vehicle Development - Concurrent
Engineering Meeting # 1", J. B. McCurry, May 5 - 6, 1992

b "Advanced Transportation System Studies Heavy Lift Launch Vehicles
Concept Development - Contract Kick-Off Briefing", June 17, 1992

» "ATSS TA-2 Concurrent Engineering Meeting - HLLV Design Requirements
and Characteristics Results”, G. F. Letchworth, August 5, 1992

b "ATSS TA-2 Quarterly Review # 1", October 2, 1992

b "Lockheed ATSS TA-2 Status”, TIM # 10, November 17, 1992

b "FY 92 HLLV Development Accomplishments”, J. B. McCurry
1993 Presentations:

b "ATSS TA-2 Status Review - Single Launch Lunar Launch Vehicle
Contiguration Options", January, 1993

b "Advanced Transportation System Studies Technical Area 2 Heavy Lift
Launch Vehicle Development - Contract Status Briefing", January 27, 1993

b "50 K Launch Vehicle Definition in Support of the Access to Space Panels",
J. B. McCurry, February, 1993

t "ATSS TA-2 Status Review"”, TIM # 11, February 11, 1993

b “Lunar Mission Architecture Utilizing Single Stage to Orbit and Heavy Lift
Launch Vehicle Candidates", J. B. McCurry, February 27, 1993

» "TA-2 Support to Other NASA Projects”, J. B. McCurry, March 1993

» "Alternative 50 K Vehicle Concepts - Operations Evaluation Scores", LSOC,
April, 1993

» "Alternative Launch Vehicle Concepts for NASA's Access to Space
Studies", K. A. Holden, K. D. Sagis, April 1993

b Untitied cost modeling methodology presentation by ECON, applied to
50-80K launch vehicle assessments, J. Skratt, ECON Inc., April 1993

b "ATSS TA-2 Contract Heavy Lift Launch Vehicle Development - Current
Contract Status"”, J. B. McCurry, April 16, 1993

» "TA-2 Contract Status Presented to NASA Headquarters", J. B. McCurry,
May 24, 1993

b “Advanced Transportation System Studies - TA-2 Contract Status”,

August 12, 1993

Figure 12.0-1 Major TA-2 Presentations

Lockheed Martin 12-1
Missiles & Space- Huntsville
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resemanons:
"Qualitative Assessment of Tripropellant Main Propulsion versus
Bip ropeliant Main Propulsion for Single Stage to Orbit Vehicles", J. B.
McCuiry, February 7, 1994

"Advanced Transportation System Studies TA-2 Contract Status -
Assessment of Single Stage to Orbit Concepts"”, February 11,1994

Figure 12.0-1 Major TA-2 Presentations (Concluded)

A copy of each of the above listed presentations is provided herein as a summarization of the
significant results and conclusions that were developed over the course of the contract. The
major presentations made by Pratt & Whitney regarding the identification and assessment of
Russian main propulsion technologies and performance capabilities are documented as
proprietary contract deliverable items, that were delivered to the TA-2 COTR. A listing of those
presentation deliverables is contained in Section 13 of Volume II.

Lockheed Martin 12-2
Missiles & Space- Huntsville
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Major TA-2 Presentations Given in 1992

Lockheed Martin 12-3
Missiles & Space- Huntsville
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SPECIFIC LESSONS LEARNED
In Economics of Launch Vehicles

PROGRAMMATIC EFFECTS ON ECONOMICS

Large Lot Buys Are Key to Expendable Hardware:

* At All Costs Avoid One- or Two-Vehicle Buys

Bulk Cargo Logistics Are a Factor:

* Different from Manned/High Value Payloads

Schedule Affects Cost:

* Long Programs Are Always Expensive

Cost of Failure Should be Primary Trade:
* Loss of Vehicle and Payload
* Loss of Revenue Opportunity

* Traded Against Cost of Reliability Increase

Government Oversight Also Involves a Trade:
* Presumption Has Been That Oversight Reduces Risk

* In Commercial Aircraft Industry, Manufacturer Bears Risk

DESIGN EFFECTS ON ECONOMICS

Weight Can be Traded for Cost:

* Example is Ariane Propellant Tanks

Avionics and Liquid Engines Drive Expendable Vehicle Costs

Design Sophistication Penalizes Expendable Hardware:

* Example is STME Computer
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Johnson Space Center - Houston, Texas

July 1992

SYSTEMS ENGINEERING DIVISION

Edward A. Robertson

Aerodynamics
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Modified Option #3: Exposed CM & LES

Cargo and Piloted PLFs

All linear dimensions in meters
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