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ABSTRACT The IPP will be used for North / South sta-

tionkeeping of ARTEMIS during the specified

mission time of 10 years. The corrections in

AR:I is an experimental communication sa- general are performed twice daily at 12

i. I-t , which is intended to be launched in hours intervals, when the satellite passes

,i:,; ;. One of the new satellite technolo- the ascending and desdending nodes of the

/,' ;ns:ystems s tne Ion Propulsion Package disturbed orbit. Only 1 tnruster will be ac-

IPP, ,which shall replace the conventional tivated at a time because of power reasons.

, n fca'N/S orbit correction subsystem. North and South thrusters are fired al erna-

compries 4 on thrusters (2 RIT- tingly at ascending and descending orbit no-

Tr., I1PP comprises 4 ion thrusters (2 RIT-10 de passages.
, --10), I cent ral propellant(Xenon) sup- de passages.

ply system and 2 gimballed platforms on each The described correction strategy avoids the

of whicn 2 thrusters are mounted, accumulation of unwanted orbit errors, which

are caused during each thrust period due to

Th platforms are accomodated on the North- the necessary inclination of the thrust vec-
and South panels of the satellite and allow torswith respect to the ideal N/S - direc-

for accurate pointing of the thrust vectors tio
throu the S/C center-of-mass.

Scten es of the thru s ae Because of the rather small thrust ovel of

Qnal ification miels of the thrusters are 15 to 18 mN each correctionr period nomninaily

under .development at present, whereas the lasts about 3 urs, located symmrerica y

propelilant supp-y system and the gimballed around the noes. Thrust rio u to

platforms are in an early design state.Pro- hours, however, may become necessary during

pcsals for the C/D Phase are being prepared. specific mission periods as res.: o' power

The benefits of the IPP may be seen in the constraints occuring durin:: equinox arid un-

considerable mass savings compared with che- favourable shadowing condi ons of the solar

7ical propulsion and, optionally, the possi- array caused by the large sat-.1 t : anton-

ble compensation of external disturbance mo- nas. By application of a sophisticatd c:or-

non-lrn accumulated on the satellite. rection strategy the provision of extra po-

wer for the ion thrusters can be avoided.

The total propellant (Xenon) consumption di-
MISSION AND SPACECRAFT 30 K, a;ring 10 years amounts to about 30 kg, as has

been shown by t he mission analysis perforreo,'

Ine r Propulsion PacKage PP will be flowrn by Alenia Spazio f:or the proposed IPP confi-

on the ARTEMIS spacecraft, which at present guration

is f-r.: dCsigrne anae developped by Alenia

Spazi :;:nder ESA contract. Launch date i

IPP DESCRIPTION
Ai ':L' is i comm;nicat ion technology demon-

s: rat 'on satellite for advanced data relay

,'moile appi ications. It is part of IPP Configuration and Working Principle

: ,: : op c r~at: ionaL Data PRe ay Sat.el i it(

r• .. r- -ol satel- ,: :

<. ;sem ). y P
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Fig. I : ARTEMIS in Launch Position
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Fi ig. 2: Artemis In-Orbit (Configuration
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- Xe Feed Lines - Electrical Cabling Gimballed Platform

RITA EITA
*RIT10 Thruster Unit * UK10 Thruster Unit
*Neutralizer Neutralizer
* PSCU - Power Supply and Control Unit . PCCE - Power Conditioning and Control Equipment
* RFG - Radio Frequency Generator * PSME - Propellant Supply and Monitoring Unit
* FCU - Flow Control Unit (low pressure) . LV - Latch Valve
* MV- Main Valve - EGSE 2 / MGSE 2
*EGSE 1 /MGSE 1

ITAA - (;imballed Platform PSDA - High Pressure Xe-Supply Section
* ITAM - Ion Thruster Alignment Mechanism * Xenon Storage Tank
* ITAE - Platform Control Electronics * Fill and Drain Valves

* HPT - High Pressure Transducer
* EPRA - Electrical Pressure Regulator Assembly
* OXA Oxygen Absorber

Fig. 4: IPP Constituents
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Fig. 5: Overall IPP llockdiagram
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Operational Cycle
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I - FVV 2 F: Filter

OA O: Onfice
SV: Flow Control Valve

L J LPT: Low Pressure Transducer
PL: Plenum Chamber

F3 OA: Oxygen Absorber
EPRM: Electronic Pressure Regulator,

Mechanics
EPRE: Electronic Pressure Regulator,

Electronics
RITA EITA RITA EITA EPRA: Electronic Pressure Regulator
North North South South Assembly (EPRM + EPRE)

Fig. 6: IPP Propellant Storage and Distribution Assenibly PSDA
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Functional Description ITAM Layout

ask c, the ITAA is to allow for on-orbit Each of both ITAMs consists of the following

Lig o:mnr- of the thrust vector of the opera- main components:

S, r': thrusters with the S/C center-of- - 1 Mountina Plate for the thrusters

avty via ground station control. For this * sandwich structure with inserts and ma-

p:rpose 2 thrusters are mounted on a stiff chined parts to manage the thruster, ca-

,.a. .. supported by a struts assembly with bles and struts I/F.

variaole geometry, which allows for platform - 1 Strut Assembly with variable configurati-

rotation around 2 perpendicular axes under on geometry

Ssation control. * 3 GFRP tubes with aluminium end-fittings

for flight model (for BB flight represen-

-n. aseoline platform configuration, the tative material wrt. thermal effects)

eral. ITAA blockdiagram, and the basic * I/F of struts with S/C and platform via

'Lat fo position correction loop are shown balljoints and brackets

i. . s. 7, 8 and 9. -3 Drive Assemblies

* I Drive Motor (stepper motor or other) +

ITAA Major Equipment and Components 
1 Drive Spindle + 1 Nut (per Drive Assem-

bly)

N: ITAA comprises 2 main subsystems : * off - the - shelf products for BH, flight

SAhardware for C/D phase

Mc;anical Subsystem consisting of 2 Drive Assemblies are nominally used,

- mounting plate for 2 thrusters the 3rd is back-up

(iRIT+1EIT or 2xRIT) * optionally on.y 2 drive assemblies are

- moveable support struts provided (single point failure possible)

- drive spindles for strut movement - Position Sensors

- hall joints for 2 axes platform rotation * Microsyn or otners for 2 axes measurement

- r ive( motors 
of the platform position (option)

- position sensors (optional)

- connectors for signal, power and propel- ITAE Layout

!ant feed lines

2 ITAMs are mounted externally on the The ITAE implements the following redundant

:not and south walls of the S/C. functions
* power supply of ITAM

TAOF: 
* selection of motors and sensors

Platform Electronics consisting of * pulse drain generation for stepper motor

- power supply and platform control elec- activation

t roni* read-out of position sensors

- pOM and S/C Power Bus interface * I/F with ITAM, OBDii, Power Bus

1 
ITAE for supply of both ITAMs is mounted

inside the S/C Alignment Control Principle:

ITAA Performance Requirements - The platform position is monitored and

evaluated in the ground-station via TM

DO: 2 axes - The position correction of the platform is

cinting Range : ± 100 both axes achieved open-loop via TC

Poin;t [n Accuracy : 0.10

Pos-,it.on niorinq : resolution equivalent Platform Kinematics

to accuracy

ep '" : < 0.03 - Rotation around Is axis:

o w .ZO 3/s Simultaneous paral lel movement n f n- tr: -

" -". N'mer ': euivalent to 2 daily angular shaped strui asscmbly ad the sin-

A .yr Y : actuating devices g e strut moves the exte nded pia' 'orm eaoq

a i lowed up or down

S:As 2 kq each - Rotation arouna 2nd axis:

ITAE 2 kq Simultaneous antipira lo oover:: o :.

,w,. : o Watts cont inuous struts turn he platform arouno '.s ,on-

22 Walts peak gitudinal conoer-1:no

.'!,r : • 12 x 42 cr

(*)
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Benefits of IPP Application Conclusion
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