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Necessrty for a standard !

'- . Creatron of a standard to facrlrtate the desrgn
process of smaII satellltes | '

.' . Deployment system (e} support the standard
e Safe and. relrable : T e

i Efflcrent and cost etfeotlve
= Versatrle S L




Pon Plcosatellrte Orbrtal Deponer

g Basrc P-POD Desrgn |
; e Developed by Stanford and Cal Pon
= Hollow, spring- Ioaded design.
L F j'— HoIdsBsrngle srzed CubeSats s e
L PPOBMKLZ G s e g R e
S R PIanetary Systems Lrne Cutter used Tor deployment
- On board power and. tlmrng crrourts j SN ﬁ_+""
Er Accepts standard pyro pulse S
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CubeSats: From Launch to Deployment
P-POD MK. 1
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CubeSats: From Launch to Deployment
Flight Heritage.

¢ Eurokot:Launch Vehicle.
— Launched from Plesestk.
— June 30, 2003 |
—:Coordinated by University of Toronto.
~» 4 CubeSats on 2 P-PODs.

— Quake Finder
— P-POD mission successful!
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Y 'lZ)rffrcuIty in Trackrng i o
‘Door drsplacément durrng vrbratron

.-_Lessens.leam_edand improvements. . .

.*__ iy

Issues addressed |n redesrgn of P- POD to make It =
a mere attractrve secondary for future mrssrons |

| _-'.Deployment System ERp
. Telemety Sensor. -
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CubeSats: From Launch to Deployment
Tracklng CubeSats In the cluster.

o Initially dn‘flcult to tell which CubeSat is which.
— Need better beacons
— Ground Station’s need
" to'be better prepared
and coordina'te_d.
— Considering radio
~ fingerprinting for
identification.
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Door Rede3|gn !

o ® Door flexmg puts unnecessary Ioad on CubeSats
e RedeS|gned door is 2009 stiffer. |
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Starsys Release I\/Iechanlsm 3

Fast and very rellable
No on board eleptronlcs needed




CubeSats: From Launch to Deployment
Telemetry Data.

« Confirmation of.successful deployment.
o Signal i1s sent when door opens 90°.
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CubeSats: From Launch to Deployment
P-POD Specifications.

Mass:
2.23 kg (empty)

5.23 Kg (loaded)
1st Natural Frequency:

650 Hz — 700 Hz
Exit Velocity:

2 m/s

Deployment Force:

44.4 N
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CubeSats: From Launch to Deployment
'DNEPR Mission.
e October:2004
-+ 14 CubeSats

» 11 Universities,
- 5 P-PODs

-« $40,000 per Slngle S|zed
CubeSat | -

« What will happen from -
- now until then?
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CubeSats: From Launch to Deployment

Launch Flowchart.

P-POD Testing CubeSat Testing
May 2004

Integration
August 2004

Acceptance Testing
August 2004

Delivery
October 2004
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Quallflcatlon Testmg

P POD Prototype |
e Tested to NASA Worst case specs

Quallﬂcatlon ;

3 .—125%oflaunchloads e i s A
R 100% of Iaunch Ioads s s, | s |
e — FuIIy mtegrated % POD s e M b
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Gettlng to Integratmn

L Where’hWhen'> How Long’?
; R Cal Poly CubeSat Lab
e August 15 to 30th |
' Integ[atlon &Acceptance 1 week

* .
" *... e . + . 2 : e
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| 3 Dellverables (1 month pnor) 1
' e Chargmg Procedures '. L e
2 .' ~ — Diagnostic Pragedures = s Tl
" — Remove Before Flight (RBF) Procedures 1-'_'3 o
— SpeCIaI Needs Requ’ests B e
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Integ ratJon

Class 1@0 000 Clean room.
Shlppmg handled by developers
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CUBESA'




and Acceptance 3

Integrated P-POD W|th actuaI CubeSats and
Iaunch interface. -

100% of Iaunch Ioads G




CubeSats: From Launch to Deployment
Integration Schedule.

« Each developer.assigned a week during August.
o |ntegration, testing and diagnostics.

TESTING SCHEDULE DETAIL
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CubeSats: From Launch to Deployment
DNEPR 2004 Schedule.

NOW02R [DECOZ|JAMNDL |[FEEBOS |WMARDL |APROL (MAY DL | JUMNOL [JULDL [ALGOL |SEFDL (QCTOL
Design

e |Important Dates.

— April 8= 10" ., ......... Cal Poly Workshop (Fit Check)
— June 20t — 30" .......... DNEPR Fit Check for P-POD
— August 1st................. Delivery to Cal Poly

— October 10™............... Nominal Delivery Date

— October 31st............... Nominal Launch Date
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" Future Missions (US Launches).

- '+ Space X - ‘F'arcon"f’;-i.;'

~+ Boeing - Atlas V

'+ Lockheed — Delta I and Delta Vo
e Orbrtal Scrences Cerp Pegasus
L 'Other small Iaunch vehrcles

: - _-"Workrng Wrth CSA 'to procure fundrng for future
__'__--.US CubeSat mrssrons | R e e
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CubeSats: From Launch to Deployment
Shuttle Capabilities.
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CubeSats: From Launch to Deployment
Where’'d they go?!
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CubeSats: From Launch to Deployment
Future Missions (DNEPR).

DNEPR 2005

-« What you need to know:
- — Launch in Fall 2005.
~ $40,000 per single CubeSat.
— Need 12 — 15 CubeSats.
— MOU signed in Summer 2004.
— Contact us If interested.
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