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a PLaNETARY What are Canisterized Satellite
CorroraTiON DISpenSGFS (CSD)

* A rectangular box that dispenses a payload between 1 and 30 Kg spacecraft

CSD \&

Dispensed
payload
(satellite)

10,385
[263.28)
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@- PLaneTary Why is dispensing from a hosted payload
CorrPoraTIiON Va|Uab|e

* For the hosted payload it is an excellent launch service:
— Reliable and frequent opportunities
— Cost effective
— Power and telemetry prior to dispensing

 For the hoster:
— Added revenue for launch service

« several $M for 15 kg payload Hosted
" J bay Hoster payloads
— As a co-orbiting spacecraft (ISS) (satellites)

» Observing deployment
* Increasing system aperture
» Confusing adversaries

21 May 2014 30t Space Symposium Canisterized Satellite Dispenser (CSD) As A Standard For Integrating and Dispensing Hosted Payloads on Large Spacecraft and Launch Vehicles Page 3



SvysTeEMS

CorrPoraTiON DIStrlbUthn (LW&DI)

A 10 kg, 200 watt NASA “CubeSat”
 Looks for water on the moon

» Uses electric propulsion to attain the needed 1.6 km/sec from Geostationary to

@- PLaneTaRY An example mission: Lunar Water

moon
 Stabilize in 30 minutes
_ * RF communication to earth
Geostationary  Verify state of health of subsystems
spacecraft —__7 .

Await (electric) propulsion enable from
mission control

o,

i,

In CSD: Trickle charge, thermal

control and state of health

telemetry via separation

connector for days, months or
years

T+ 0.5 seconds,

AV = 1.0 m/sec To the moon

204 watt PV panels and RF antenna
automatically fully deploy in 10 seconds
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 Hosted payload must

— Not present a credible risk to the primary
« Fail safe

— Be very easily integrated to many launch streams
— Need trivial power and telemetry
— Have a mass well within margin of hoster
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Payload: Installed Payload: Dispensed
CSD Door: Closed CSD Door: Open
:- ____________________ _: :- ____________________ _: (1) Brush moetars include
: / DB-9 Socket Connector : I ; Internal arc suppression.
4 22 AWG typ. : All external : See Ry forresistance.
18 |‘C—/ surfaceg. e 1_1 | [2) The metal shell conducts
2 y  conductive 2 + | tothe CSD via conductive
;.4 | (chem-film | surface treatments.
I aluminum alloy) I
Launch Motor (1) ! Motor (1) I (3) Requiredto assure electrical
Vehicle = | I continuity between shells.
! | Retained by Upper.
3¢ I 3¢ I
4 : 4 : (4) Electrical conductivity to CSD
| " via Separation Electrical Connector.
5 c Door Switch : 5 c Door Switch :
1 | \ i [(5) The metal shell conducts
® NC I NC  tothe Payload via conductive
6 N | & NOY | surface treatments.
| |
7¢ ce Occupancy Switch 7 c \ Occupancy Switch |
| I
" Nc ¢ *NO <— CsD 4 NCg ®NO :
| |
9 —1__  Chassis Ground I 9 —1 __  Chassis Ground I
=3 i fr—=J |
U] o (to Back Plate) : |—-|-(?> (to Back Plate) : Paylaad
: ey S : e
Lower (Y Upper | :é—-—r Payload (4)  Lower | () Upoer_ |
1 — 1 | 1 1 — i — I
Optional | : — | — "
Separation™ —— I\ “|] I S — f — If
Electrical e I — I —
Connector ]| —— [ I\ ! 1™ Safe/Am F — A —— '
() 15 15 S 15 =— ' E—15 | :
o = (3] I | I —t i [~ I
I | 1 i | sQ I
e vf‘: b A SREEWRTELE GO i T M Gesket @) ___
e e e e e i o i i ! . 4 T s . e -
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Electrical Initiation of Dispensing

21 May 2014

3 30 4 i
I
Motor Voltage (v) ~ ,~  FPower Cut
i:
08 2E Peak Current (Iz) L
(i
(.
1|
I \
1|
2 20 T
' == Voltage Decays as
I i
= Motor Current P Motor Spins Down
b
1.5 15 §— —
E . % <~ Door Switch Opens : |.
EX =2 (initiator has o
& = released door) I L A
[ \ | %
110 —
I b '
I \
I
I |
Door Initiator Mechanism ! \
s & - \
Oscillates Freely : 'l
0 0
, Payload Ejection ._ ?
I (= Begins. Separation gl
I I Electrical Connector _____,F*”
:\ I Separates I \Vg
05 51! I : I :
0 Tmeto 0.1 0.2 0.3 0.4
Initiate (T) Time [sec]

30t Space Symposium

i I
! Il
] I
1 I
I I
i 1 Applied Voltage (V) =28V
I | Peak Current {Iz) =27 A
: ! Time to Initiate (T) = 0.02 sec
\ \ Time Power Applied = 0.20 sec
\ \
! \
A \
\ \
! \
A \
\ i
1 1
\ 1
] |
1 1
| |
-
I )
I I
! !
I )
r ! :
; ¢ Occupancy Switch

Opens (time depends
"=7 on payload mass and
) ejection spring qty.)

04t0 1.5
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Mechanical Standard

10,025

[254.44]

[148.74]

4B (H0.209 thru (1)
[5.31]

e §

L 10.025
il 9.000  [254.64]
[228.60]
X S
]
10.310
[2¢61.84]
2.000
[228.40]
5
&2x 0209 fhru (1) \l/

[5.31] +Y
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@0.203 thru
£10321m 5 [ [516]
ol R - =% R
g3 33 8% =3 22
AL =) .= o2 2N L
°2 s = i 5 5 20 #1032
|
i
[105.99]
Width - 0.340
Qrgin +
[28.78]
[10559]
1
B 20,203 thru
[57.15] [5.16]
+% #10-32 thru
(1) Some holes will have limitied
wsability due to nearby hardware.
Conlact P3C to obtain CAD modsl
If mounting CSD from -{ face.
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CSD Test Requirements

Table 1: Test Levels
Test Gualification Flight EDL 10,000
Bench top
Separations Emt]- 1Ut. ‘Itlt_ Applied to CSD
(1) separations separations separations Appliedto C
in qualification test
Temperature: -45°C to +90°C| Temperature: -20°C to +70°C 1,000
Pressure: =10E-5 torr Pressure: =10E-5 torr ot
Cycles: 27 Cycles: 8 =
Thermal : Not Tested & _
Vacuum 8 Separations _ = p— e T
+O0°C: 22V, 28V, 36V 1 Separation B
+23°C 22V, 28V, 36V (hot ar cold, 22V) -E 100 | ——Y-Auxis (3U)
-45°C: 22V, 28V, 36V § Z-Axis (3U)
wengih 8% Level: 50g (3), 40g (6U) Level 20g iy -
3) Cycles: 5 per axis Cycles: 5 per axis
: : 10 MPE generated by CSD | == =Y-Axis (BU)
Random Level: 14.1 Grms Level: 10.0 Grms during door opening .
Vibration Duration: 3 min/axis Duration: 1 min/axis Mot Tested = = =&-Axs (%)
(2.3) Payload Mass: Maximum Payload Mass: Maximum Maximum Shock
: from CSD to LY
Shock See Figure 15 . SRR
(2.3) 3 impacts per axis Mot Tested Mot Tested 3
(1) tatm,~23°C. 100 1,000 10,000
{2) Full qualification was performed with C5D mountedvia —face. Contact PSC if Frequency [Hz]
planning to mount C50 via any otherface. = -
(3) 3U qualifiedwith 6.1 kg payload. 6U qualifiedwith 9.1 kg payload. Contact PSC if 6U Figure 15: Shock Levels
payloadis heavierthan 9.1 kg.
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Advantages of CSD Standard
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« 6U CSD has been adopted by four manifested DoD payloads; three NASA
Interplanetary and many university teams

« 6U CSD is available now
— Revenue generating activity can begin now

— Not a new development subject schedule slip, technical anomalies and extensive
vetting

e (CSD has zero refurbishment cost

» All procedures to integrate operate are ready and vetted by ORS, AFRL,
NASA, SpaceX and the DoD
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e Qualified for use on all US launch vehicles
— Per Mil-STD-1540 and NASA GEVS

 Preloaded Payload Tabs create a predictable load path to and from the
payload. In other words a $30M payload won't jiggle creating a hang-fire risk.

 Lower tipoff Tabs, roller bearing and linear way minimize tipoff allowing
payloads to detumble faster and avoid saturating ADACS

« CSD Constrained Deployables eliminate the payload’s need for complex
restraint mechanisms.

« Six Mountable Sides increase integration options. Hoster needs to qualify
less structure and can fly more revenue generating mass

 Motor Driven Initiator creates a reliable and testable deployment mechanism
that automatically resets without consumables. NanoRacks lowers recurring
cost.
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 Constant force ejection spring even atthe
end of stroke the ejector plate is pushing the
payload out. Choosing one to four springs

allows broad control over dispensing velocity

 Manual override allowing technicians to
easily dispense payload

 Smallest External Volume versus existing
designs increases packaging density on N I T

3.0

~——6U/12U: 4 Springs
—B6U/12U: 3 Springs
—6U/12U: 2 Springs
——3U: 2 Springs
—3U/eUM2U: 1 Spring

25 4

n
o

Velocity [m/s]

24

launch vehicle.

* No tools required to stow or dispense 204 Watt PV

panel can
drive electric
propulsion to
the moon and
mars

01100 E0s N ag asanns
T AT
B

2.87m
(113 in)

Hikaakn stathithesaaan o

A g NASA’s 6U LWaDi after
“' dispensing from a 6U CSD

6U Payload integration
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e Largest Internal

Volume versus existing Sl il
. PSC: 615 in”3

designs accommodates AMES: 564 i3

11% larger payloads.

Payloaders can easily 1

add more deployable
solar panels to make
their mission better

 Backwards
Compatible
Mechanical Interface
ensures compatibility
with existing 1, 2, 3 and
6U Cubesats

0246 AMES
[~ [6.5] f

DETAIL A
SCALET : 1

DETAIL B
SCALE ] - 1

L

[1097] [10¢.4]
PSC  AMES

8.43 PSC
[214] 1

794 AMES
‘ [202.2]
I

The CDS standard has 11% more volume allowing end users more
%\% room for solar panels, antennas and thermal treatments

The rail kit allows the CSDs
compatibility with other standards
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 Reverse polarity protection The CSD will properly initiate even if the wired backwards

« Separation Electrical Connector allows communication and charging between
payload and launch vehicle. Can support high end / high revenue missions

o State switches Indicate door state; payload occupancy and dispensing velocity

» Electrical redundancy two independent circuits to the motor. Triple redundant
commutator

 Conductive outer surface eliminates surface charging

Payload: Installed Payload: Dispensed
CSD Door: Closed CSD Door: Open
Ir____——_____—__—_-—___: [______———___—____—___: (1) Brush motors include
; DB-9 Socket Connector 1 | y Internal arc suppression.
e 22 AWG typ. : All external - : See Ry, forresistance.
14 “ sur‘faceg are 14 | {2) The metal shell conducts
24 y  conductive 24 + | tothe CSD via conductive
x 1 (chem-film | surface treatments.
i aluminum alloy) I
Launch < Motor (1) 1 Motor (1) I 13) Rleq_uired to assure electrical
Vehicle | | continuity between shells
1 : Retained by Upper.
34 x 34
44 : 44 : (4) Electrical conductivity to CSD
5 i 54 , Vvia Separation Electrical Connector.
Door Switch 4 Door Switch
i : G : (5) The metal shell conducts
NO e NC | NO NC | tothe Payload via conductive
6 1 6 u—l | surface treatments.
1 1
7 c Qccupancy Switch 7 '40\ Oceupancy Switch
1 1
Ncg °NO <— CsD Ncy ®NC !
8 1 89 1
1 1
9 —1 __  Chassis Ground 1 9 —1__  Chassis Ground 1
j— 1 - ;
|—I - —  (to BackPlate) | |—l—(2> (to Back Plate) | Payload
ey o e e 1 1 | === ——mmm————
1 1 I I I
€1 Payload (4) Lower | Upo1el I
. I 1 11— — 1
Optional " 1 — | = :
Separation ﬁ] 1 - = T — II
i 1 p— | —_—
CEIecinctar — "7\:\ Safe/Am — | —
onnector | I —| | _ I
(6) | I 15 —— | ——15 (5) 1
1 1 | | 1
______________ S i Tt | ‘_"'_fyuus_ashel_m |
____________________ o | R g |
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Technical benefits

o Safe/Arm Access on Front Door
ensures payload access at all times.

 Parametric design of CSDs
Commonality allows users easy
understanding of electro-mechanical
interface: 1/8U, 3U, 6U and 12U

 Fully documented Mechanical and
electrical interfaces fully defined for CSD | &y e

and Payload. See

http://www.planetarysystemscorp.com/#! ] ==

___downloads

« CAD models available on request
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 Questions?
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