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INYT)FERR

Ba1=vh

f
t

a=—wvhk

i

: E DCSU
ERUE ¢

Batteties

BCOUs

1
1

ISSDE
(Electric Power System: EPS)

133 - 177V

s 1%

Sl

MESL

I"

f

D2 AV Ul Bkl

ABEH/SEL [

Fram
Secaond
Charnel

Photo
Yoltaic
Array

AINR
vg1=vhk

l.

N/
outputs '

Payload |

RA4aO—F

Existing Load |
EHHR RPDA Existing Load |
= Existing Load |
— Yo 4 4\ FI ;
ZREANDEEE Interface C ~ :
N M3 126V~
—"‘| Existing Load |
DD}\CU 5| SPDA o RPDA [ MNew Load
‘\ —"1 Payload
Interface A |
L 123 - 126V
) Interface D
EALESR Uiy
: | ISPR
| Payload ~d
BAHBEEFEIT
2R )L

Prirnary Poweer Ling

Secondary Power Line

« —REARE. ZREBEARICEASNFTT,
HERRIIAEEMTEEL, BIZRIE, BHIC

NYTYIZEEOTEW=8
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o ISSHHEFIZEHFHLE,
e P4,.S4,P6,S6MEFIXIC
121El. ISSE{ATIX481E.,

e BFERFZIZ2.7TKWhDEH%E
£\ TORUMSHEEA,

° EE@H#' [j: KB%@E/@.’C%
LI=REIBEHHL/NVTVIZFE

Bad,

=
= =]

ISSDNiH2/\vT!JORU
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INYTURREIZ=VE
(Battery Charge/Discharge Unit: BCDU)

o /\T)DFEINEFITEH BCDUZ T
S = — EH &
° /\‘JTUORUO):E_Q ~Ti% 71.1cm X 101.6cm X 30.5cm
Efy #9107kg

FEERES | 8.4kW
ERES | 6.6kW

BCDU¥%} &R
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vl )b ok Zyk
(Sequential Shunt Unit: SSU)

« KIBEMN\FILOENEETE—F
D ERFE (133~177Vdc. I8
+3Vdc)IZR D,

e KIEBEMT7LADNDITAMTEY=XS
TERDAR—Z/N)L-TS5vk
77.|__AJ:‘:§Q|_O =SV
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ERUs1z=vk

(Direct Current Switching Unit: DCSU)

s —RBNOREEBLTERAF T FOH

i

« & HIfEIME2ET 22 71) (Integrated Equipment

Assembly: IEA) 228 ERE.
« HIEBEFIZIZIKEGE M/ AFILMLDE

s 1%ISSAK

KENYTI)~EY
AEANENEEDS
o PR ITHEEE
« E=:#9108kg

%XA STS-1163via iliE

e |

ZREIZIE/ Ny TUMBISS
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AMUNAYPEFIZVE
(Main Bus Switching Unit: MBSU)

e P6.P4.,S6.SAFTRADK[FHE
NZ&ISSITHFE T DARDEE
VE&Z 5

o T|EETEEE

e SOFTSARLEIZ4EERE,

e STS-1163v 3> TEHRFKD
)JUE'?Z%&T&I B{EZXRFHIE,
jemay 5, s MBSU& T

15 H [
R

> Tm'II

M/ NFIILTEREINT-F
B NRMEEEERETY

U-UIJI

_|.|

71.1ecm X 101.6cm X 30.5cm
#9100kg

fBiD | B+

SO R EDAEDMBSU

STS-1163via iliE
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ERETss
(DC-to-DC Converter Unit: DDCU)

EROD—REH(137-173Vdc DB TEHH) ZERO_REAH
(124+1.5Vdc) IZZE i

REDDCU (DDCU-I)
- FTRTAZ—RU/—R2 OF(ZHE
— KZFZE:0.69m %x0.46m % 0.25m
— E=:50.8kg

5+ #DDCU (DDCU-E)

— #2872 T (Integrated Equipment Assembly: IEA) . Z1, SO, S1, P1+5
AITERE

— HH:m%K6.25kW

— KZEZE: 0.69m X% 0.58m % 0.30m

— E5:59.5kg

E—bk/ AT {1E 5 EDDCU(DDCU-HP)

— E—bRXATEEHL-Z1 FSRAD2EDDDCU-E
— KEE: 1.73m X% 0.64m x 0.36m

— E&5:90.7kg

DDCU-HP

Lt/ 5DDCU-I, DDCU-E.
DDCU-HP
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ISSHEHE-GEF oI

o BAMIFrURILIL 1A, 1B, 2A, 2B, 3A, 3B, 4A, 4BDE8F v R
— I AEBA (Starboard-side) . {BE X £ %l (Port-side) D KFEith/\KILHVS
LT EED
— AIZRBIOKRGEE /KL, BIZSA IO KIEE M/ ARILERT,

/il

Y,
GPLLLE
e l/ ¥/ ro
Y- oA
HEEM 4A 5
{Starboard-side)

B
i HE N

{(Port-side)
ISSOEHEFEF v R IL (ISSIEFTEREEDFLIK)

STS-1163wia Vit E 50




ISSDEEENZAHIfHI > AT Ls
(Active Thermal Control System: ATCS)

EBTAARZEFIAL TREEIRIIZISSHO BFIEHZEITOV R T L

o« S EREEBNEAMI 1 R ISR (External ATCS: EATCS)
—ISSDIEAMITZREBNEARIEIS R T L
BRI TOoE=T

o WEASNERBEENZAHIH R B RR (Early External ATCS: EEATCS)
—EATCS W EEEN T HF TOM. P6 FSRDEEFF > TITONSMES AT L

« IATCS(Internal ATCS)
[N TFRAT4=Z—I(KERBEH)NDR D EZ . IF HX (Interface Heat Exchanger) #2H T, EEATCSHAEATCS~%%,
—1EENRAR K

« PVTCS(Photovoltaic TCS)
—P4, P6, S4, S6 S AMFIlEN#EE T 2T (Integrated Equipment Assembly: IEA) R D RES R T L
—a—)LRFL—bk., PFCS(Pump and Flow Control Subassembly) . PVR (Photovoltaic Radiator) H 54k
—EBRAK - TUoE=T
-1 EBITFE146,000W DHEEA

ATCS
Clased=|aop
fluid circuits
|
ITCS EETCS (5A-12AAVETCS{12A,1+)
Heat Heat Heat Heat Heat Heat
collection [ ™ |transporiation[ ™| rejection callection [ ™ |transportation ™| rejection
Coldplates Pumps Pumps Radialors
Heat axchangers Lines Interface heat Lines
Vales exchangers —™ Vaes
BEEh &
ISS O RE Y #A il 11 %=

STS-1163via iliE
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SR REENZ I E R w5

(External Active Thermal Control System: EATCS)

e SUI—AO0ORU,SUI—AMEERHME (TRRI) . 7VEZT7AREZRIRSE AR T-ED1—)L
(PMLTJ%_? 9/7 7t T (ATA) . DDCU, MBSUd— /LR L —RMGEMSIER

KEED2—I/IL . OSTUNDOEE/N—FFED2— )LD S HBEEEZFIES,
HEBVEEH . TOKW (JL—TA. BD2R ST

Heat Rejection Subsystem

; T i / PM EATCS LOOP &
TRRJ e He
! DDCUZ—L
FTL—k
2 IT—450RU /\
{ MBSUO—/L
Fi-3 [f] ETdeg MI‘:: I:jol/_F

EA:I'CSOD?F:%E (E:L—TA, FT:)L—TB)
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S} R RE BN ZAHIfEN Rk 2F (FiS)

(External Active Thermal Control System: EATCS)

EITAMEFES R

ZVIT—R0RUUXEHL TLVDIKEE)

TOERZTARVY

Ammonia; Tank
Assembly (ATA)

Six Radiator Beam Outboard End

Valve Modules (RBVM)

P1/S1FS R EDEATCSERE (TP IT—2(EBEL TLVELVREE)
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S} R RE BN ZAHIfEN Rk 2F (FiS)

(External Active Thermal Control System: EATCS)

EITAREFES R

' I5ump Module (PM) Outboard End

R T-EDa—)L

y SR
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e i 1004
.—._-""H rtm|r¢‘lr il 55 L
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P1/S1FS RARERDEATCSHE AL X
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5 I —40RU.TRRJ

e S1 . P1FSRIZIK.FGVOIT—R- DA T1ENEFNF
NIZEHFESINTEY.,. TNENh3DNDFPIT—420RU
\I

oI —%40RU

MoEREND,

. SUT—8-H4U5 (15) BEEE T $935KW [

« SUI—5 RARFOES:$522.8m

e 3DMTTVI—HAORUIL. MERZY T—2ElEntkiE
(Thermal Radiator Rotary Joint: TRRJ) [ZEXY 4 1+ T
BNTWLND,
—- SUI—S%EEYEAEICRESE RS RE

« FUI—A0ORUIL.BDZOIT—H/IARIL, FVIT—
RINRIVERBINT BI=OD X T ETHAS6{EDSFU 53T —40RU
(Squib Firing Unit) . SFUD 77— LD I 7 kA—

5.9 I—320RUDER. I DERENE—
A THHHEE—2F|HEEE (Integrated Motor Controller Assembly: IMCA) 1%, & Ri 3

2945 (QD) oINS, HE L TIE. 2O IT—20RUITER.UAN BT EE,
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STP-H2EEX
(Space Test Program-Houston 2)

e 3IDMDHB/NEREEREFE (ANDE, RAFT. MEPSI)
MHLERENS,

c KBFEDWHHEARTa—IL
—MEPSI: FD10(ISShoDHEEDA)
—~RAFT: FD11
—ANDE: FD12(J§i=ERiA)

o MHIX.ISSEVYRILDZTEMHEEEL T, HIE
ARIZHHINS,
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MEPSI(MEMS-Based PICOSAT

g — |

Inspector) & £

STS-1133wi avizkiz. 2@ B OB E,
#10cmDE AIE

F2:1kg (B E211E)

BE2@EMN15MDTH —TOEANI=FE. R
R—=ZIvRILDRAO—RRA (EYE) BIEEH Y, i
6Z7°'}‘/7‘03737E1§9’C7i&.':|j0 (EPH&(iﬁ&HjEM’Ié%?gEE%WTéﬁ%%)
DARPACKEEPFALEEHSEREIGTER)

DI ETHRHFEEINT=-PICOSATT. AFRL (X[E
ZEMRRSRN)NITO. MELORFEDIESE

NASTHERELTRRT HFDEMARDI-OH
[Z. Aerospace Corporation&ENASAD Ty ki

HEHF TR (IPL) DA FHF,

MEPSIﬁEo)ﬁ&tMSTs 113)
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RAFT (Radar Fence Transponder)

Yl —
ﬁ]'/::
X EBEDOTFHERMA(U.S. Navy RAFT1 Satellite  s7cubes 1} mm

Space Surveillance) L—% DR Douniine v

145825 MHz Audio with both

ﬁ E EE Ez_:,]\j_ é T: &) 0) ﬁi E A% 25 Packet and PSK-3, sionals _ i:’; 43 MHz

Uplinks:

i 2*}%0) lj\ﬂﬁi-g%ﬁ&lﬂj l/s |/_9‘\[:J: i;é‘%ﬁiﬂ%ég%ﬁ%m :‘0/
B4 (RAFT 1) &, BIERPH#BD St
SEEX (MARScom) [ZfE .

° ﬂéiﬁE?jj 7__\\5_0) ﬁﬂi%%ﬁo - m:pmsr\-mz

o« KEX:12.7cmDILAHIK

PCsat
style Solar

MARSCO m Panels

Downlink: 27 MHz 558

/\\\\ Uplinks: 145 mHz FM voice/data
123 MHz AM Yoice

Power: 1 W arbit average DC power

Link Budgei:
1004 UHF AM xmitr Yoice uplinks
Dovwnlink to any HF receiwer
Ornni Antennas for ground user

PCsat style

18 Jan 2008 Solar Panels http: s 2w uzna edu~bruningas craftdRAF Ts3.gif
2% http://web.usna.navy.mil/~bruninga/raft.html RAFTfE 2
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ANDE (Atmospheric Neutral Density

~ E3

Experiment) & £

o 288 /N E (Mock ANDE
Active (MAA) &1 2 . Fence
Calibration (FCal) &1 2) 1 H

o ?‘TE’E’EWJ:#BLEJT\L Hh Ek
DIEEIE#EE LD RIBEL
j(‘h‘f‘ﬂﬂi%zﬁ“}'&o

« JBoNf=T—42I%. BlE LK
@ﬁ%@%ﬂ&%k&4fb
*Léo

FCalB1 2

MAABT 2

MAART 2
DI
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AEGE M/ R IL Bl ERHEAE
(Solar Alpha Rotary Joint: SARJ)

e PARTREPORTR(X)
DRI EM/ SR ILE KIS
ARINFERTHDIZFED
N5 EIERHEtE

° 36O1x0) $K75\_.|-ﬁb

e EHZ:%93.5m

« EE:%91,134kg

e STS-1173Y 3> TS

i — E'ﬁfrn!lur ,
EIF5N5S3/S4RSRIC -"f;,,mc AR

:Es 315(: d—.%ﬁ%éhéo SARJ@IE%E‘Z&I

XEEJ#CI:J:P4I~7ZODJ+ PSR ZIIP6FSREMDYET,
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EVAVIL—B XUz ZaEm BB A—k

(Crew and Equipment Translation Aid: CETA)

e STS-112(9A).STS-113(11A)3vwi 3> T1E
4 DISSIZE (LT,

e E=:#9282kg(18&)

o FSRADL—ILLEZRBEIL. sRRGIEFRIZFTIC
ol BBV IL—OMNEEI T E RS LUEEL
Z#1 =k (Orbital Replacement Unit: ORU)
HEFEWRLY . EETSVRIA—LDEREE
Bi-9,

o HBHMTHERIIEZSIIMINETHIIL—HCETA
H—rDREICRZEEL-IRET. FDAHE pm_— .
[TZ#FE->THENT H, £, E—EIL-FSUX /) e
R—E3(MT.ERE)LHESLTMTOEATEES | =T |cEtan—k2
'ﬂ'év—&:&)_.rﬁbo

CETAHh—K(STS-115)
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SRBAAF 1L

[ - &7 mounted camera

* = SRB ET observation
cameras |
J Also planned but not shown are
digital orbiter cameras: umbilical
well and crew hand-held

E{$ I:I ’7"7 I“j‘—x’)" RTF_VI_002 png
(SRB) BRI &EH S

ETERYAT(T
HAS

SRBER Y [F
HAS

S — . ¥

R A OWB-57M LB
SNIETANATLAT L SLERIREIRL D (ET) AAS. BkOr vk

T—RB(SRB) W AFIZ&>TRE
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5.

i

IL7T-RCC ¥

!

OOVE7ESEHEH IR
=t HERERER
J—L(OBSS)#FERALTXR
R—ZX vk LORCC/ARILD
BEOKRREHEELET,
OBSSIZ[E. TVAASEL—H
UMY IFENTEY.,
< RCC/SRIVITIRBENGELAE
N AVYLERENMTHONET,

aORyr7—L
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U HERERAERT —L
(Orbiter Boom Sensor System: OBSS)

OBSSMD 4k
IHH Tk
g 5071—h (915m)
= 2FE: 835KRUF (#379Kg)
T—L&toY: 480K K ($9218Ke)
3k mL
t |FLEAAS  |ITVC(Integrated TV Camera)
; L—4%+t>H |[LDRI(Laser Dynamic Range Imager)
LCS(Laser Camera System)
T8I AAS |IDC (Integrated Sensor Inspection System Digital
Camera)
BERME BRI DORCCR U/ —XF vy DREIZHI TR
fl (F B E 4m/min)

TEHITZI5y TEETSEIST
TIV-TaORFw L TAIRFx

FimD 2 HE

OBSSOEE#E L
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wL— EEHIT

OBSS#2

(1) LDRI (Laser Dynamic Range Imager) L—5 8RN
STS-97 TMRITELR L—4 |93 fEBE | & KBIE IE Rt
Pan/Tilt Unit (PTU)LIZ< o>k LDRI |6.2mm 2.3m

(2) LCS (Laser Camera System) LCS | 6.2mm 3.3m

STS-105TRITER

4 Pan/Tilt Uni

(EE
=HA
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ISSIVEDAR—A v ILDEBLES AT L
D& (0T I—EvF I X—/\)

400 mm
NOTE: NOTE:
1. @ indicates frame 1. Critical focus for
focus point 3 planes of interest
."ﬁ'\J120m 2. Nose: sequence is 2. @ indi fes critical
=3 shots; focus point
(40074—F) Aft: sequence is 3. Sequence is -8 shols;
~5 shots repaat sequence 3 times
li Repeat each
saquence 3 times

ISSOFRITAHIF
L»ﬁ‘“’

#9180m
(60071—F)
! r*.—_;.ii]z_--\
= . .
—I = s '
) | | by ; { ; ieofich
d | l\i\ . {‘U e
NUIEZA | N
‘\\\_ __lf./.) *—s—0
!ll‘.
5 \ I &
du{ ‘\ Ia'
A n
|\I. 'flll "
\j;‘
HhER o W __
9 [P ——
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O

AGB Adjustable Grapple Bar AR B Al RETR T D

AJIS Alpha Joint Interface Structure

ANDE Atmospheric Neutral Density Experiment

ATA Ammonia Tank Assembly TUOERZT BT HRUT)
ATCS Active Thermal Control System REBN BRI R T L

BCDU Battery Charge/Discharge Unit NYTYRBREI=VE
BGA Beta Gimbal Assembly R=Z DNV THETY)
BSP Baseband Signal Processor R—RAN\VFESNEBEE
CETA Crew and Equipment Translation Assembly

CID Circuit Interrupt Devices (BHUIBRMYF)

DCSU Direct Current Switching Unit ERUIBI=vk

DDCU DC-to-DC Converter Unit E A T4

DLA Drive Lock Assembly BREIQ Y V18

EATCS External Active Thermal Control System 5} ERRE BN ZAHIE R 2R
ECU Electronics Control Unit BEFHlHEE
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Kiask ()

ESP External Stowage Platform MANARETSVNI+—L
ET External Tank SAERIRE R

ETRS EVA Temporary Rail Stop EVAT VRS -L—)L- AT
EVA Extravehicular Activity st iEE

FMS Force Moment Sensor

GF Grapple Fixture BEER

ICC Integrated Cargo Carrier IR IS EE T )7
IDC Integrated Sensor Inspection System Digital Camera

IEA Integrated Equipment Assembly HEREES T 2T
IMCA Integrated Motor Controller Assembly MET—IFHESE

ISS International Space Station EEFERXAT—3y
ITVC Integrated TV Camera

LCS Laser Camera System

LDRI Laser Dynamic Range Imager

LEE Latching End Effector BEF
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Kiask ()

MCA Mast Canister Assembly EZ ki = &

MEPSI MEMS-Based PICOSAT Inspector

MISSE Materials ISS Experiment MIRERBRRE

MLI Multi Layer Insulation Z Z W e

MRTAS Modified Rocketdyne Truss Attachment System HEHNSRAEEVAT LA
MT Mobile Transporter E—EI-FSURTKR—4H
OBSS Orbiter Boom Sensor System oS HERERER T —LA
oDS Orbiter Docking System A—EZ-Fyx - XT LA
ORU Orbital Replacement Unit BE Eaxfia=yhk

PAL Protuberance Airload

PFCS Pump and Flow Control Subassembly R TERERRLEE

PM Pump Module RoT-ED2—IL

PMA Pressurized Mating Adapter EE#ET7E TR

PVM Photovoltaic Module AKEEMED2—IL

PVRGF Photovoltaic Radiator Grapple Fixture
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Kiask ()

PVTCS Photovoltaic Thermal Control System K& EMEAFE S R T L

QD Quick Disconnect BRI Z

RAFT Radar Fence Transponder

RPDA Remote Power Distribution Assemblies JE—FENNEREE

SABB Solar Array Blanket Box KBEB ISy AT

SARJ Solar Alpha Rotary Joint ANIEE M/ R )L B ErfEtE

SAW Solar Array Wing KIGEM/FIL

SMDP Service Module Debris Panel Y—ERED21—)L-TI %)L
SRB Solid Rocket Booster B{AO4sr kT —X4

SRMS Shuttle Remote Manipulator System AR—ZyMLOaRy 7T — L
SSAS Segment—to—Segment Attachment System FSR$EEHEAE

SSRMS Space Station Remote Manipulator System HhFF7—L2(ISSOARYET—L)
SSuU Sequential Shunt Unit Dty AV J | ERVE AV] i Banbly] N
STP-H2 Space Test Program — Houston 2

SVS Space Vision System AR—=REDIFU VAT L(FHEREVATL)
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Kiask ()

TRRJ Thermal Radeator Rotary Joint WEVHS Y T —A A EnikiE
UCCAS Unpressurized Cargo Carrier Attach System BEHA—aAXVYITEEVATLA
UTA Utility Transfer Assembly
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