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III. DBS IDU Tuner Fajx 7| i

AR FEUEe NEAIEY dEe
2 AP A GAet £g3ulel DBS Tunerd
Faa W3] g dislA 7hds] asf3gin

o] A7 IDUWe AM4-5& DBS Tunerd] F
g W37 8 MMICZ Adsls A 2xz 3
AoH FA G MMIC 4 & o] 43lo] W35
At

ARE QFAES B17 S Aoyt
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(¥ 1) DBS Tuner$ Ful4 W8] gAY

Lk STAY
RF 950 MHz ~ 2050 MHz
Zp L0 1430 MHz ~ 2530 MHz
IF 480 MHz
Heo| 5 > 4dB
Fex|% < 11dB
11P3 »-2.5dBm
. IF port < -20 dBm
LOw4 RF port < 3dBm
A= 0~20V
. N < -65 dBc/Hz
7] A (10kHz offset)
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(3& 6) DBS Tuner MMIC

Fo4 W3)E 2349 a35¢] JeERd A
W FodAolE £37)¢} Clapp-Gouriet #27],
a3 [F F27|2 o] FolA =& A 3%t

AzE e AFde a9 6ol YepdT =27]
+ 1.45 mm X 0.88 mm $Jt}.
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o 22y 217]9] FAh o] Al v
A %393, RF Fa diq= a7AgEg &
& 23 K4 wEA oy AFgle 27
15t J5ol Aol 79,

(% 2) DBS Tuner MMIC 2423}

j=|

3= =4 29
RF 910 MHz ~ 1830 MHz
EXIES LO 1390 MHz ~ 2310 MHz
IF 480 MHz
W o] = > 8.33 dB
1IP3 -1.2 dBm
= RF < -10dBm
Low4 IF < -30 dBm
A o] At 0 ~ 20V
B27] SAFE -71 dBc/Hz
Ivd B
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A A=l AEd s k] 7)esisdth 37 27, 24X 29 ¥ F¥Y AL 2=HY
Aaet 4344 ol Ho Flight 8712 3}

ozt o714 AFAd AY SRk AL 34

I1 94 AJAR M| =Bl St MY e g 2= sedes) Addd 27d 24& U
3la, Al 2o 2" H5oz 74 Ho

ojo} 3 Hi| z{, FEANEY BFE P& =

A4 2" F9 Al ZH(Assembly), Al 2% F4 AZ A g8 BEFH o} Fi)
~d Z%(Integration), 1|2 o8 74| A¥ B Y44 AEdF AE 274 (Develop-
zzadoz FAHANY. o]y FF AF ment/Qualification Test Requirements )& &3}
gA 1 77t ZoF dojdy Q= A ATS = Assemblies, Components, Subsystems, 18] 3
o2 A ModulesZ 7450 At 29 12 9444 =%

oz g dut 27 tiaf AlFeelAd &

278 44 As wEE AY =R 2 5% A9 7/ja24 Componentset Module

Protoflight 7jdez A& THeold AYA % aga YA FE AE A HAE HERTL
Protoflightz} E2l= AXd & 45 49F % e Component  Alde]  Fsldr g,
4E AEE AAsta thht wdlo] gAE T4 Components{— Module Z8& 938l FH]
3“4 dde WE A Fe e AHE A g AT Her 0155’“:} A Arde 4
2EHgAx= Protoflightzl HH =1, Proto- ZH Moduled] o3 2% 2 &3 Agd
llght Ade A Urz] FXEL Flight &8 dAYof7t glojof gt
AA| et B, Flight 754 Ade FI. Fa ] 7—} Module A4b FaolA FAld wHEo]
e g e gg 53 A8 AAAA A AN A2F BF AR RA
sledA) 1, ymA] FFEd daids 24 A=y (System AI&T)Z BHUZth 43 94 +F
Components Modute System

assembly assembly

System

module

Core g, Core module
module tests

"gstem System and Ambient Vibration/ Thermal
le final  core module hzsnc;iro%al acoustic test  vacuum test

(SPT2) (SPT3)

P aft
Shipping

Solar array Pili 4
ner

[ ] ' Solar

s N 1" moduletest
!
|

(38 1) Assembly, Integration and Test Flow Overview
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(® 1) Life Test Components
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£ A 339 Module #Fo] ojuz &8 Zelojde] 2AET.
A4 System AT&I H#A 2 BUjATh BE BEEL AT&I AES AzE7|A
o A4 A3 gle System Modules}t 8 3 A 8e gatedo} sl
Al Moduleg 2 3HA Ajzdth Table 1& F33 339 #&9 9 A8 A8
o JAA Y& A&sHA A2" A A & BAET.
L(SPT 1) AA&ch A g o A4 N8 712 ANde ged 2
Alignment7} 3321, e FAX|Hl| ot ® 94 A 9 Protoflight A|g& o]l 9
A7/ Mechanismg 25 A7), 9449 3 A A 2" A on] AZE ] glojoldit.
¥ 29, WA, EHeESE AX s, w} ® 5 Alg& Subassembly, Component,
e AN AN W FA% ug Module, 18] 3 A28 HWdA] 3 0}0‘]?@"?
g Jojdn, giFdx g &3 3t o, Ado|x AIEE F3ld, o
o A2l G AlE 1o FUd HAlAY & EAEANY doEE Edoldit.
ol7bed, 94L& A2" A5 Al 2(SPT o vty Al &AE ?i’?‘a‘ g Aol 7]E3
2) AF/¢% AEE A8l AF/2F AE of 39, £ 4 ¥4 B £ Utk
Z&Zli o]FdT. ® Componentd] g Ad Aeje T A
o 1F/+% H2E/ BUH, AR A 257 22Ed 7]g4=0o] ojol gt
7} Mechanism& E}A] g Agstn HFE ed 22 FAES 2AR 3l AN E AgE
. 94849 & BF TAE 3F3y, 23 gt
AlignmentsZ 7#AZ3. ® Component Environmental
o X2H A% AE 3(SPT 3)dA siHe 4@ Specification
A8 AF A gE AR ~ ® Product Assurance Plan
® o] AJ¥& Protoflight §JAle] F8 499y ® Spacecraft Performance Specification
A Eg AA st ® Statement of Work
o A2H A% Al¥ 4(SPT 4)8l A A ® Spacecraft Environmental Specification
AE dialge AEstn, gk HEEA, 0]9Jo|% Detailed Spacecraft Test Plan,
A4 Buse A5 A18% g3t Launch Operations Plan & A|8A8¢& #71%
o U4 Al T uRA IS ThA] FHolWal, ¥y TE itk
AABE FH3h A Ee X, WA} £
H7} E AL B AR utE] 98

Equipment

Life Test Requirement

Travelling wave tube (TWT) cathode

Accelerated 15-year cathod life test

Battery cell 15-year charge/discharge cycles accelerated
RWA bearing assembly One and a half times operational life

Solar array drive One and a half times operational life

Arcjet thruster 1.5 times throughput

Liquid apogee engine One and a half times operational life
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(F 2) Test Tolerance Control Requirement

Relative Humidity
Test Temperature

Hot

Cold
Test Pressure(in Vacuum)
Acceleration
Static Load
Test Time Duration
Sinusoidal Vibration Frequency
Sinusoidal Vibration Amplitude
Random Vibration Power Spectral Density (G*/Hz)

Frequency Range  Max. Control Bandwidth
20 to 500Hz 10%
500 to 2000Hz 10%
Overall{G ms)

Sound Pressure Levels
1/3-Octave Midband Frequencies
0 to 80Hz
80 to 2500Hz
2500 and above
Overall
Shock Response Spectrum(Q=10)
Natural Frequencies Spaced at 1/6-Octave Intervals
RF Power Level
VSWR
less than or equal t0 1.35:1
greater than or eqto 1.35:1

+15%

+3/-0¢

+0/-3¢C

(10 % torr

+5/—0%

+5/—0%

+5/-0%

12% or 1 Hz, whichever is greater
+10%

+£1.5dB
+3.0dB
£10%

+3.0dB

+3.0/-1.0dB

+40dB

+3.0/-1.0dB

+6dB with 30% of the response spectrum
center freq ampl)than nominal test spec
less than + 0.25dB

less than of equal to 1.03:1
less than or equal to 1.05:1

Spurious Level +0.5dB
Frequency
Audioless than 20kHz 10ppm
Video
up to 10 Mhz 1.0ppm
above 10MHz Olppm
stability, drift 0.1ppm
Voltages
less than 5 volts +0.2%
5 to 100 volts +0.5%
Cuments
less than 5 volts +0.5%
morn than 5 volts +1.0%
Weight +0.25kg
(% 3) Component Test Margine
Hardware Thermal Sine Vibration Random Vibration Acoustic Vibration
Type Test Analysis Level Duration Level Duration Level Duration
Classification| Margin |Uncertainity (oct/min) v (min) (min)
Protoflight |+10( °C)| £5( °C) 1.25 4 1.25 1.5 2 1.5
Acceptance | £5( ‘C)| +5( °C) N/A — 1.00 1 0 1

(78)
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olH¥ A BUX & o4 FEo] Subasse-
mbly, Component, Module, $]45]¢] A do|A 2
Ak, 94 4 B3 7|20 98] Bl gojo}
3 AE AEHYZ M FARZA ) oA
AN B3t BIIAE e M9 E A oFgtt)

AlgA e Ald 893 Component, Module,
A Aade) Bde) uRe 99 AHe 29
T B¢ AT A, AT Yo A5 o
t}.

ANEEF $4538E AY, Q= gt
Ad, B Algd #¥A 4 Componenti}
Subassembly 2 2731, w3l o} 1:51-\:]..

A@RH e HEFAAAM A8TFEE TS
ofsta &G E& shAokst, A *é %
of G AR golo} @} RE J|TFEES
o] Flight gulelA AR =0l lojo} et &
718 AgE AFHA o3 Asoz FaE oo}
3, 24 JHEE AT AdE /AL 9
ofof g FA HF AFI o3 AgA B
A& &) Fofof gtk o] A|F FAH= 44 Al
g Az 7]gE o 9lofot gt

A7|Foz A¥ei 9= Component, Mod-
ules, 94 A28 2 A8 A FEE AE FAH

of glojot gt

3. Al a3 A

ANEAGAMG  AFERME Module,Unit,
Subsystem @ AJA®] 2o gig] 2% 24 Hof
of 3, old & FAZ EAc} =, o] E &
HNee Z2AE 9 7|7 Z& 94 9 77
T4 BE s oo} g} o]F| X3F = Ho|
B BYX] 2 o4 d4, 9 AA 2, A
Az, 1A 9 1&g Zo] Y} YA TA B
S Agd FoE 944 #e doler g4 BE #
gJEjojol a1 ol2fd dloletz A4 91X F
dlolel, FEYH, AlgddH, 7I58FE o
A

ki

i}

4. Ng9 74

A A28 AE-L Component Tests, Module,

(79)

Assembly, Integration Flow, A|& 8 &4, A
28 FEIAEA 29, BF AE ¥ W”*JL-LH A

(In-orit Test) =

o2 P

SELREC Y

el thajXe vl Zheke] A gslolt).

IV. Component A|#

FTUZ B FAslA 2 A THQ} Az

A 3 A s AlzE XME

o, 944 &

2 Alg 3 Protoflight A]?f,j
+ Component A|8& &

Tl A Al

o mlo s

Components] 93 A& A|Y
E 4= Bus$} Payload H-%9] A

Zu} ¥ 5¢ 773 94 339 Component Test
o g neiza g
Initislorreference | |  Pressure and leak Randorn vibration or
rmance test tests(if applicable) acoustic tests

Thermal vacuum or
Post vibration test '—P tharmal cycie test

Pressure and leak
tests (if applicable)

EM/EMC {if applicabls)

Final test

To module integration and tst

(38| 2) Component Acceptance Test Flow

(E 4) Component Test Level

Component First Unit Tesyt | Subsequent Utit
Level Test Level
Bus Units Protoflight Flight
Payload Units Protoflight Flight
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(¥ 5) Component Test Summary Matrix

Paoad | o s T - | Wear | Proof | Burst [ Proof | o
e SuppherTStam i PresurdPressnd Load | B0 |
Ku-band
Transponder
IFA OMDEV | A | X X @)
14/12,14/11
Receivers | ¢ Al X X X@3)
Wavegude/ gy | 4 | x X | x @)
Coax switches
i COMDEV/
Divide-by-2 ANAREN A X X X X@)
IMUX COMDEV A X X X X3
DALC ALENIA A | X X X
TWTA AEG/CPC A X X X@) ] X
COMDEV/
OMUX BOSCH Al X X X(3)
Ka-band
Transponder
Kip/
30/20
Receiver KIp/CPC P X X | X@ | XD X(3)
Waveguide/  |KIP/
Coax Switches |COMDEV | © | X X | X X(3)
Kip/
IMUX COMDEV P X X X Q)
DALC KIP/CPC P X X [ X@ | X
TWTA KIP/AEG P X X X lood] X
Ka-band KIP/CPC/
Pointing Beaoon MELCO | | | X X | X@ | X)) X(3)
KIP/COMDEV]

Note : (1) First Unit, {2) Subsequent Units, (3) Qualification ynits have been extensively tested for EMI/EMC; Flight
units undergo a subset of EMI/EMC tests, (4) Life test on wear lut element already penformed on previous programs,
as lllustrated in Teble 1.1-1;no life test planned for KOREASAT 3.

Qe BE 579
2t

@ Initial or Reference Performance Tests

® Proof Pressure Test

® Vibration Test

® Post-Vibration Performance Tests

® Thermal/Thermal-Vaccum Tests

® Corona Arcing Tests

® Leak Test

® Electromagnetic Interference(EMI)/Elec-

e A

)

o £%

rir

&3

(80)

tromagnetic Compatability (EMC)

@ Multipaction, Gas Discharge, and Passive
Intermodulation (PIM)

® Electrostatic Discharage (ESD) Tests

® Power Handling

® Final Performance Tests

o Component Burn-in
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V. Al2H 2F =8|, S&, Al™ Nag BES 5F/5% RF 733 Al2d 7
zol AXE A7 dHve F=Ee 4F
Couplerof sl 44 el =g 29
QAL Corest A28l 728 P43 3 Coupler7ix|e] dlo]R7jo)=/Coax Alol2 74
2z FA4E] Yt Core TEEE 2 A28 gof ik of2jdt AJ2ge] BE Al&Te] @A
% Pyro a’fﬂl l FUEE =R o Al2d a7 3 HeAX
FZEE FAFATY b0 FALEE E_ié}f’—
At A4 xﬂ«l RESS} AIY FA9 5, 18 s || T T
T RE Y foldE AGAZE AN AE & s e e
A B ALE FolUA B3 2T 8L T el
2 917 @tk RF cove companents

¥ 6& 7 Bal2gel AE £2& vepith

(Z 6) Subsytem Test Level

Subsystem Test Level

Ka—band Transponder Protoflight
Ku-band Transponder Flight
Antenna Flight
Structure Flight
Thermal Flight
Attitude Control Fhght
Electrical Power Flight
Telemetry, Command and Ranging Flight
Mechanisms Flight
Propulsion Flight

1. M =8 =8 ¥ S8 A

YAA F2EE A8 AT Core 3 A 2H
el Aud =YL FRE FF AN P
oix|x, Heo} B E& Corest Al2w Hd

o *éXl%E}- aga UA ges 2e TEyEs
dufo| = Al go] gajed it

Proof Load

Lift Point

Conductivity

Grounding

Integrity Inspection and Alignment

Infrared Camera

L ]
[
[ ]
[}
°
® Heat Pipe Level Tests

(81)

Rl

Pack and ship
system module

Transponder

Teansponder
functional tests tests.

> Set recelver SIT attenuators
* Set HPA SIT attenuators

+ HPA hain attenuators cal

« RF connectivity test

* RF suscaptibilty tast

» RF radiated emissions test

+ PTE calibration

« Test readiness review

» Automated test procecures
«Key
« Compliance to specification

- Shipment readingss raview
- Transponder into comtainer
+ Continuous monitoring

. controlled

(32| 3) Typical System Module AI&T

ZA71d A AL A7 AR 74
9Jom, Phase 1& A7) Y%L e
In-process A@o2 FAHY 911, Phase 2&
Workmanship® 7)1% A|go= -TW 5401010111
Phase 3& 2% RF A% A)#8o|t}. Core B

Core T-2&d AXHE FHA0 FFOR ?”54
o} 9lth. 18 4& Core REY =Y 4X HRE
At gl

Raceive and Receive and Receive and
i PSS Recetve and
m::::ym inspect PSS . core Inspect core
subsystsm 'spect re mounted bus
hamesses companents stuctu units

vy y

Assamble PSS nes on fixture to form manifolds
Transler asembied PSS manifoids io core
Install REAs and arcjets/support with MAGE
Install haaters and temperature sensars

install thermat cantro! hardware on tanks
install fuel and oxidizer tank thermal blankets
instalf fuel and oxidizer tanks on core
Instafl LAE shelf and LAE on fixture
Install helium pressurant tanks
Transier assembled LAE assembly to core

Perform PSS electrical functional test, proof
pressure, and leak check

L [ move integrated PSS core moduke to high bay ]
v 4
Flight install PSS core module mounted bus units
Flight ingtall pyro hamesses
Flight install PSS core modu»s mounted bus hamesses

(28 4) Core Module AI&T Flow
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Eastand west
refectors

« Install handing MAGE
Compiete therms! praps
cuum

| e J____,rm," H S |
.

. VBWR » Install and align east
reflactor and feadnom
dssembly on range fixture.

.

« Peak gain
« Pattorns

(IL%I 5) Typical Antenna Module AI& T Flow

B AAE nEL ¥4 AR Sy, 4y, 307
¢ A9, Y5 #d 5, Boom Assembly9} $14
Ao 2Us HardwareZoz PAS o).
1Y 62 BB AI&T 585 HojFrh

L=

(28] 6) Typical Solar Array Module AI&T Flow
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i Sattary calis H Form two packs H Assamble module

Acceptance test J

+ Tharmal cyctng

« Heatars Installed

+ Two calls per pack wucmr- - Capacity test
. + Recondtianing « High rate discharge
circuty - Reconditianing

« Hamess formation « Charga retention

* EMI shields «Impedance

- Blankets » Insulation resistance
+ Heatars
- Vibrator

- Dunng discharge

« Capacity test

(a8 7) Baterry Module AI&T Flow
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Zth 283 F 73 E 8L 94A N dEE
epd. |
AAA 29 A28 Core 281 HjElR] =
ES gAdow ¢l Ele = s 01;1;}

olAL 17 99 HojAt

. Viorationsecouttic
- eats 8072

“Reornaied toal promacures e ek
Corpllance 1o spadifcatons

- Vibeavon
forpipicid - Hamith chack
Dapioy solar srrara - Acoustic

« Haatin cack.

et P

Arirerarra

~BIC thsmat prapa
+ Chamber propa

+Voletiie bake out

« Conm toring
« Environmentally controlied

(a& 8) Typical Al & T Flow

Lower gystem madule
onto core module Recaive and inspact

Flight instalt panel battery moduios
tasteners

L

Secure tirustar
brackets to fiight
structure and remave
non-fight supports

Flight mate hamess
connectors.

3 !

Flight instail battery modules
Flight mata battery hamasses

¥

l Pertorm nadace verifcsion esta

|
_

(38 9) System and Core Module Mate Flow
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(¥ 7) Spacecraft Test Margine

Hardware Thermal Sine Vibration Acoustic Vibration
Type Test Analysis Level Duration Level Duration
Classification Margine Uncertainty (oct/min) (min)
Proflight +10( °C) £10( °C) [125+10( °C) 4 2 1.5
Acceptance { +5( ‘C) +5( °C) { N/A - | 0 1

(¥ 8) Spacecraft Test Levels

Spacecraft | Test Level
1st Spacecraft Protoflight
All Subsequent Specification Flight

3. Al28 M5 AET} Payload % 4EIE &
4

g A5 Al8dAME v 2 AlEH A

ghet.

Interface Verification Tests

Payload Health Test

Reflector Installation

>
[

Transponder Performance Measurements

® @ o © o (v

Communications Coemmand/Telemetry
Compatibility Test

TC&R RF Performance Measurement
Solar Array Integration

Spacecraft Dynamic Environment test
Vibration/Acoustic Test

Spacecraft Launch Configuration

Monitoring

Thermal Vacuum Test
Thermal Balance Test
Mission Test
Performance Test

Onboard Computer Thermal Management

Verification

® Spacecraft Compatibility with Ground
Station Hardware and Software

® Dry Run of On-orbit Test Plan

Spacecraft Final Range Test and Final Bus

Performance Test
® Spacecraft Preparation for Shipment
® Temperature, Humidity and  Shock
Monitoring
® Launch Site Preparation Test
a9 10, 28 11, 28 128 A28 4% A3
AA oy Al&TE 2AET

Initial Solar Array Installation

Solar array received 3| Sotar amays integrated Solar array functional
from Product Center with Spacecraft tests pre-vibe/acoustic

« Continuity tested « Verify alignments - Continuity test
+ lllumination tested + Mechanical mate = llumination functional
+ Mechanically afigned « First motion depioy

» Deployments completed « Electrical mate

Final Solar Array Instailation

Solar arrays raceived Solar arrays integrated Solar array tunctional
frem Product Center with spacecraft tests pre-ship

+ Continuity tested « Vesity alignmens + Continity test
* lkurnination tested + Mechanical mate + llumination functional
+ Mechanically aligned = First motion deploy
+ Deployments completed + Electrical mate
(23] 10) Spacecraft Level Solar Array AlI&T
Flow

—

HoT ﬂlﬂu MER"

»1 THEMAL 30157
aoaci o

SPACECRAFT
TEMPERATURE

coLo * PROTCFLIGHT

TIME IN THERMAL

(8 11) Spacecraft-Level Thermal-Vacuum
Tests

(83)
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............

(38 12) Spacecraft Launch Flow

[eJs)

=

. HEBAP

VI A28 S¢ Al

233 359 A2d B A8A 59
shl 2 A8 A8 Ade BaET.

EVES

ions Transponder Subsystem Test)

(E 9) Communications Transponder Subsystem Test Matrix

Al (Communicat-

System-Level Test

Communications Module ond Vlbratlgn v Range Launch
Transponder Subsystem Acoustic and BUB
Bus — SPT3 SPTY SPT
SPT1
B|D B|D B|/D|A|B DJ|A|SP|LP
Command/ Telemetry Function F | X F|F|X X F
DC Power Drain X | X X S F
Payload Shutdown X
Pin/Pout X | S F|S S
Frequency Response/Gain Slope X | S F 1S S X
Group Delay X S S S
Frequency Conversion/OSC stability X | S X X X
Power Transfer Characteristic X X
Gain Control X S S
Intermode Tet/Amplitude Linearity X
In-Band Spurious X S
Out-of-Band Spurious X S
Noise Figure X X X
RF Sniff and Spray F
Connectivity X

X =Performance Verification

S =Subset of Performance Verification

F =Functional Operation Verification

B=Before SPT (Pretest)
D=During SPT
A=After SPT (Posttest)

SP=S/C Processing
LP=Launch Pad

(84)
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2. QML EAIAE] Al®(Antenna Subsystem Test)
(E 10) Antenna Subsystem Test Matrix
System-Level Test
Range _—
Antenna Subsystem Module and Vlbratu?n Y Range Launch
Bus Acoustic SPT3 and BUB SPT
SPT 4
SPT1 2 SPT
B|D B|D]| A D|/A|B|D|A]|SP|LP
Flux-to-Saturate S S
Gain-to-Temperature Ratio X S S
Receive Antenna Patterns X S S
EIRP X S S
Transmit Antenna Patterns X S S
Transmit and Receive Cross-Pol X
Isolation
X =Performance Verification B=DBefore SPT (Pretest) SP=S/C Processing
S=Subset of Performance Verification |D=During SPT LP=Launch Pad
F =Functional Operation Verification A= After SPT (Posttest)
3. YMH X EA|AES] AlF U HYX|(Structure Subsystem Test, Configurations)
(& 11y Structure Subsystem Test Matrix
System-Level Test
Range .
Antenna Subsystem Module and Vlbrau?n TV Range Launch
Bus Acoustic SPT3 and BUB SPT
SPT 4
SPT1 z SPT
B | D B|D]|A D A|B|DJ|]A|SP|LP
Structure Subsystem Load Test X F
and inspection at the Vendor
Structure Inspection(Visual) X | F F
Spececraft Dynamic Response Monttored X
Static Balance X
Spacecraft Weight X X
Spacecraft Center of Gravity X N

X =Performance Verification

S==Subset of Performance Verification

F =Functional Operation Verification

B=Before SPT (Pretest)
D=During SPT
A=After SPT (Posttest)

SP=S/C Processing
LP=Launch Pad

(85)
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4, A BA|AEL AlY gl Hix|{Thermal Subsystem Test, Configuration)

(¥ 12) Thermal Subsystem Test Matrix

System-Level Test
Range 0
Thermal Subsystem Module and V1brat.19n vV Range Launch
Acoustic and BUB
Bus P9 SPT3 P4 SPT
SPT1
B[D|A|B|[DJA D|A|B[DJA]|SP]LP
Command)/ Telemetry Function F F F X F F
DC Power Drain/Heater Resistance X X X X F
Onboard Computer Therma F X F
Management
Infrared Camera Test X
Sensor Verification X F F F F
X=Performance Verification B=Before SPT (Pretest) SP=S5/C Processing
S=Subset of Performance Verification |D=During SPT LP=Launch Pad
F=Functional Operation Verification A= After SPT (Posttest)
5. AM| & AT Mo BEAIAE AlE 2 BYX|(Attitude and Orbit Control Test)
(E 13) Attitude and Orbit Control Subsystem Text Matrix
System-Level Test
Attitude Moduls and Vlbrauc.)n v Range L aunch
Control Subsystem Acoustic and BUB
Bus SPT? SPT3 SPTY SPT
SPT1
D|A|B|D D|A|B!D|A|SP|LP
Command Functions X F F X X F
Telemetry Functions X F F X X F
DC Power Drain X X X F
Sensor Functions X X X F
Operational Attitude Control Logic X F X X
Transfer Orbit Logic X X F
End-to-End Go/No-Go X S
Station Keeping Attitude Control Logic] X X
Redundency Management,/Fallure X S S S
Modes
Sensor Alignment X F X

X =Performance Verification

S=Subset of Performance Verification

F=Functional Operation Verification

B=DBefore SPT (Pretest)
D=During SPT
A= After SPT (Posttest)

SP=5/C Processing
LP=Launch Pad

(86)
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6. M2l fAIAE Alg 2l dlix|(Electronical Power Subsystem Test, Configuration)
(E 14) Electrical Power Subsystem Test Matrix
System-Level Test
Electrical Rangse Vibration Range
Module and ) TV Launch
Power Subsystern Acoustic and BUB
Bus SPT3 SPT
SPT2 SPT4
SPT1

DIA|B|D D|A|B|D|A|SP|LP
Command Function F X F F X X S
Telemetry Function F X F F X X S
Pyro Harness Resistance X
DC Power Drain X X X X
I/V Array X X
Power Transition X
Bus Current and Voltage X F X
Shunt Regulator X X F
Battery Voltage and Telemetry F X X
Charge Current F F F X X F
Battery Capacity X S F F
Battery Converter Operation F F X F F
Eelipse Simulation X
Load Profile Test X X X
Redundancy Management,/Failure X S X

X =Performance Verification

S=Subset of Performance Verification

F=Functional Operation Verification

B=DBefore SPT (Pretest)
D=During SPT
A= After SPT (Posttest)

SP=S/C Processing
LP=Launch Pad

(87)
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7. YAAE MY Ho|EN BAAH AlE(Telemetry, Command and Ranging Subsyst Test)

{(E 15) TC & R Subsystem Test Matrix

System-Level Test
Command Telemetry Range Vibration Range
i Module and ) v Launch
and Ranging Subsystem Acoustic and BUB
Bus SPT2 SPT3 SPTY SPT
SPT1
D B|D|/A|B|D|A|B;D|A|SP|LP

Communications/Command ‘

Compatibilty S F F X S F
Operation and Redundency X F X F
Command Deviation X F X F
Command Frequency X F X F
Command Threshold F F|F
Command Antenna Link Verification X X X
Command Format S F F X F F|S
Command List
Communications/Telemetry X X

Compatibility
Telemetry Redundency
Beacon Modulation Index X F X
Beacon Frequency and Stahility X F X F
Beacon EIRP/Power and Stability X F X F
Beacon Antenna Link Verification
Telemetry Encode Mode X X X
Telemetry Format X F X X
Telemetry List X F|FI|F X X F
Telemetry Accuracy X
Ranging Threshold X F
Ranging Calibration X
Simultaneous Ranging X X X
On Board Computer Memory Load X S S X S| S
Launch Vehicle Interface S S S X
Ground Station Compatibility F X F
X =Performance Verification B=Before SPT (Pretest) SP=S/C Processing
S==Subset of Performance Verification |D=During SPT LP=Launch Pad
F=Functional Operation Verification A=After SPT (Posttest)

o|9lol = 714 FAlAE AlF wix, EMC, EMI

A¥Eel Qe

(88)
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VII. = Al#E(In-orbit Test)

A= AL 4 BN, o8l K 32,
& 92320 g =29 o5 A4FAY A
5 Al QoIFEAE AAE Aoz 94
o] AR 139 FHE T2 A4AAE
o 94 AB AL olgslel A B A

(E 16) In-Orbit Spacecraft Testing

EU AEY TR ol 2

. 2/ Al&l(Spacecraft Testing)

AdE 944 AsH /1€ 948 9F 739 o
o B AEE QN9 E 169 7€ Ao
Pl A, g G 3 AP FaF A
T gt

Test

Mission Phase
Transfer Orbit Drift/On-Station

ASOC

Normal mode

Stationkeeping and transit in mode

Gyro calibration accuracy

Earth acquisition

Earth reference stability

Antenna mapping capability

P e e e >

TC&R

Command functional

Telemetry functiona

EPS

Battery discharge controller

Battery charge controller

Solar array functional performance

PSS

Thruster performance

Thermal Subsystem

Selected payload and bus urits plus heat turn on

(89)
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2. 9MZA|7| Al8l(Payload Testing)
A% A4 A 718 949 4F FHd o
o8 ZARE /98 F 174 JeERAA A

3}

ol

(Z 17) In-Orbit Payload Testing

ol s, vg FAd HF Ade 983
Al w27 fd.

Test

Mission Phase
Transfer Orbit Drift/On-Station

Antenna Cuts

X

EIRP

SFD azimuth cuts

Gain Transfer

EIRP

In-Band Frequency Response

Out-Band Frequency Response

G/T

Gain Control

Frequency Conversion

Pl I el el e el Bl Bl e

TC&R RF Tests

TM Carrier Frequency

TMEIRP

<

Command Sensitivity Tests

Ranging Subsystem Tests

Telemetry Modulation Index

LRSI R ] el i

VIILE 2

M H4A AL 2 FEEEAES ol

g FaA A AL 738 944 338 e
o2 39 AJg £4 BZ AF F IXA FEd
e sl AistATn AR Al2" 8T A
g &4, 1283, 4zte] 2EF 2 2EY i A
g 2¥ A, 74 dAdA gt d A TR
ml

AgEojol &A1Y A T daX=E 7l
Atk B A4 BAS Aol T Ax o
el F7d gl 7tds] dFstE
a4 Shd 2 944 89 974 2 7IEA
7h QA B /AL N R AR e E A

A
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