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Why Simulation Facilities Matter?

VC are essential for simulating
space environments on Earth,
including vacuum, thermal
extremes, radiation.

They are used to test and
validate components,
materials, and systems before
deployment.

Why vacuum chambers are space systems

Long-lived, reusable, multi-user

infrastructure T A
y =

Due to their complexity and cost, access
is often limited (especially in Latin
America).

Strengthening national infrastructure is
critical to support local research.
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Early design decisions define
everything

Traditional document oriented
design struggle with:

e Traceability </
o Consistency </

e Change impact </

Multidisciplinary complexity
Safety-critical

Cost and scalability constraints

How can MBSE support early design decisions in complex space systems?

YORBITAL

\\\\\\\\\\\\\\\\\
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MBSE as a structuring framework

MBSE: structured reasoning, not just modeling

Language

Capella + Arcadia:

e Clear architectural layers
e Strong separation of concerns

e Excellent for infrastructure systems
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Project Overview

Vacuum Chamber Proof of Concept

Mission: Operate Vacuum Chamber and Space Simulation

e Modular, scalable facility {/

e Target use case: lunar impactor simulations </

e Outcome: complete system design (not construction) </

Bridge into modeling...

R

ORBITAL

MINING CORPORATION
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Operational Architecture:

I Orbital Mining
Corporation

= Universidad de

Admin Crew

A
/\

Antioquia
Lab Facility
///
: W
Operations
Crew

/
/

S

X

USER

>0

P
//" Operator
74

/

>to

Maintenance Technician

~

- Safety Supervisor

IT Administrator

(QORBITAL

Structuring the Problem

Understanding the system before designing it

Before defining components, we clarified who

does what, when, and why.

Operational Entity Breakdown Diagram
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Operational Scenarios

D=1 Query test safety constraints

D= Safety briefings

2 USER

Define
@ simulation/test |
objectives

D Send test request

% Operator

@ Validate user

lace request to Operator

D= Objectives defindd

[ | @ Request Service

‘-

D2

)l User requl

Y

D= Test Details

requests

st response (vali

dated

Provide test
@ parameters
requirements

Review and 4 |
@ approve test
setup

r denied)

Test Lab Facility

Conf. of Lab availability

Operations Crew

% Maintenance Technician

Perform scheduled

g Coordinate with =

D= Confirmation of availability

) Prepare Servic

D provide Service Info

D3 Confirmation of readiness

@ Initialize Vacuum
Chamber System

Monitor real-time
operations

Analyze <
@ preliminary
results

Provide

Dl Data reports

feedback for
@
@ service
improvement

Dl Feedback

operational data

T @ Deliver results

Log events and

anomalies

Collect and store [T

Operational Architecture Diagram

Admin Crew

Aaintenance ordg

@ and unscheduled
baintcn2nce

Inspect chamber
@ components and
support systems

@ Replace or repair
damaged hardware

2 Safety Supervisor

@ Check Facility

to each test

Systems reports

Validate
operational
0f
® safety
= procedures
Monitor

® Validate system
performance

Assist in hardware
@ upgrades or

reconfiguration

D= Safety validation

> environmental

and equipment
safety indicators

Assess risk prior
—

% IT Administrator

Maintain and
@ configure control
software

Manage data

@ acquisition and
L storage systems |

Coordinate
@ software updates
and patches

Monitor system

logs for anomalie

® Train staff on
safety protocols

D= Delivery of alertg

Conduct safety|

@ audits and

D3 Request system diagnostics

D= Confirmation of software readiness

D= Software/system support

D# Data reports

D=2 Maintenance request

08

.‘S-, Availability confirmation -c% Request Service Process .C}x Safety Procedures Before Simulation

.% User Feedback Process DC% Operational Reafiness Confirmation
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System Architecture

From operations to system functions

USER

ali

upport Test Setups
©

upport Blsiness and Research Objectives

. Admin Crew

. . _Operations Crew
Maintenance Technician

)

"

SA | Operator

Operator

Enable Data Acquisition

Lab Facility Operate VC testing and si /a - <
= \_/ . IT Administrator .,
-m Control and Monitor System S
A Operations Crew
g
Universidad de Antioquia Vacuum Safety SUPETY.LSOT
-m Chambeg Adirit Crew Maintain System Integrity .
- -
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Orbital Mining Corporation

The Contextual System Actor diagram (CSA)
allows the definition of our system:
Vacuum chamber. Tmeter diameter - 2m long

Provide Vacuum Environment

At least TPa

Mission Capability Diagram (MCB)



DAl Confirmation of readiness
D Send test request

A USER

Define i
Objectives defined @ simulation/test | | g Review and approve
jectis test setup

DE ANTIOQUIA L

DalPlace request to Operator

Dl Test C ion Data D Test Details
e D Uset request responise (validated or derfied)
L A
. . Analyze
Provide feedback for @ Prepare Service @ priiinary
service improvement Set-uj
results
D31 Query test safety constraints DUsafety briefings ! ‘ Fom— / Validdtioh Feedback]
Safety Supervisor J_l %] Vacuum Chamber Dperator
(AA)
Monitor

® Co:ligure Test
'arameters

®

Chamber
Internal Cond...

@ Validate user Coordinate with
requests Test Lab Facility

@ Validate operational =
@ Check Facility safety procedures

D3l Press., temp., lighting data

D4l provide Service Info

i

D Monitor for Safety Violations

[= @ Deliverresults—— —F—————— |+ | —— |

£ Maintenance Techi Dlpata reports

P4 systems reports

Perform schedul ‘Assist in hardware
© upgrades o

reconfiguration

: £} Monitor environmental
® and equij safety Load Test I ze 1
indicators Configuration @ Sensor and Execute Prepare Service lize Vacuum
I i Simulation ® - ®
Data Acquisit.. 3 Set-Up Chamber System
DA Trigger if Needed T —T A
Dl Request system diagnostics %1 8 Log Safety Incidents - - = eT—
D4l Live Metrics J:
EAIT Ads rator Manage
Control @ Store Data © st .‘:‘":"?' Monitor real-time
PR Vacuum Level ;) ® simulation ® p
PR iF fVIRy! Integrity 3 iy operations
aintain an
®  configure Manage data —‘ T Transmit Experiment Data
control software bl
m H N P Storage and Network Status
DHIDeli f alert: | [
© . clivaryatatericlly o Interfsce with Operstor RN D<) Maintenance Requds| Collect and store @ o9 events and M
Coordinate ® s ® operational data anomalies
® nie | Monitor system logs for Tasks
updates and p... anomalies D3l Hardware calib)
E E _ ardware D2 Data reports D4 Maintenance request
m 4 Calibration Command

B Inspect chamber
® and
S\ ort systems

‘ Replace or repair —r Validatesystem‘

tenance

damaged hardware performance

D3 Cont. of Lab availal

YORBITAL S— ;
MINING CORPORATION
\;\

P2 Confirmation of software readiness
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Mode-State
Machine Diagram

Start Command, (WHEN) System boots

(WHEN) Requested shutdown

(WHEN) Recovery complete

© start

(™) powered OFF

(™) Initialization

(WHEN) Fault detected during self-test

[ Idle/Stand By

-

(WHEN) Recovery complete ™% Fault / Safe Mode

(WHEN) Simulation Profile Uplode

(™) Shutdown

End

I

™) m (WHEN) Setup process encounters fault

(WHEN) Setup Complete

]

(WHEN) Abort/Shutdown command

(WHEN) Critical failure or user-forced exit

(WHEN) Start simulation command

,mRunning
et ot

(WHEN) Test completes or operator aborts

(WHEN) Emergency protocol triggered

(WHEN) Resume command (WHEN) Pause button pressed

‘ (™) Paused 1

(WHEN) Abort/Shutdown command

1"
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Logical Architecture

From operations to system functions

{L]Vacuum Chamber System
D3 Request Sync Cycle

{L] Control and Automation Subsystem

Va:uum Generation

N R

D ¢ ds Input

Command Interpreter

Execution Sequencer

@ Arrange simulation steps

©@ Validate input
sequences

Synchronization Manager

£ © Align timing

across systems
D3 Lighting Sync

Trigger
simultaneous sub..

D31 Sync Status|Feedback

4] state Monitor

@ Monitor executio Status update

state

@ Notify anoma lie%}—

D3 lies Report

Subsystem Interface
D31 Send Start Command

{2
© Communicate with othe

@ Manage Actions L_

Subsystem

,5 @ Manage Set-Point

© Interpret Input £

User Interface Subsystem

' Enable Test g}
® 5 %
Configuration

D=1 Start Command

Operator

© Display System Sta)

Subsystems
|

D start Recor

\ Data Acquisition Subsystem|
id C

D3l Activate Illuminatiop

D3 Set Vacuum Parameters

@ Record Experiment ...
(@ Capture Photo and V..

Safety Monitor Interface

{3 © Receive emergency
sjgnals

Ll lllumination Subsystem
>
@ provide Configurabl...

M
Enforce immediate

shutdown if needed

D= Emergency Stop Command

Safety Management
_Subsystem
© Trigger Emergency

Shutdown

@ Control Light Timingg—+—————

Initialize Vacuum
Chamber System

ical
n (LAB)

Monitor real-time
operations
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w8 Digital Signal

D8 Volve open/close commands
D8 Pump status g g
] DI Chamber pressure values O F B I T A
] | I D41 Yser Commands \) L
=\ MIN[ING|[CORPORATION
) [ I ~
4E] Control and Instrumentation R =
rol and Instrumen _7 14T infrastructure ‘ {Floperator Console 4] Vacuum Infrastructure
4E Main Control PLC 1 Theig
Vacuum Control J (ElRemote Access Gateway ] Local HMS Panet 7] Vacuum Pump Housing Unit
- Remote Access Gatewa ——————— e
@ Control Vacuum Levgl] | D8 cthernat & Y 'tfemrerface Software ] Vacuum Pump Control Logic
ot
© uthenti 4 ER |
® Request Service ® Read Pressure Sens.é | R 2itrspcers remcte i TN L ® Display simulation da. - R e b
Al 'y > S b
|@® Remote monitoring das.| o i
~ ® Regulate valve sequl 9 © Copros e cormm @ Monitor pump oper.
D4l Objectives defined licz e

R Oferator | g Forvard simuiation Fr— [
| DHRemote service request commands 08 o G Notify y B
n Define i 8] execution Sequencer PLQ I =
® Simulationytest objeri— o7 Parameters Data ¢

TestControlCor
—_

Initialize Simulation | ' Eoraore— |
) " [] @ oata Logger Server  Touchsereen Tnferface——— | DRStotus feqdbaciD) Valve Control Cabinet
P s {BData Logger & Archiver B peiomr i Valve Actuotion Manager
#Flsynchronization Controlter an {1 Operator Ul Manager
® Review and approve . Open/Close vacuurnm®
test setup Synchronization Controlier] W 4l Operator Commgnd| | @ Capture Operator C.. 1
4 | @it timing s | 08 thernet

fe feedback for| Ly

L Coordinate lighting ..|

Pl Manual Override Panel 4P] Sensor Feedthrough Node

Manual Override Environmental Sensor
{1 DAQ Modute F- lote sessfor{ request atiiface
Expdr
g] & H @ Accept monual conL.] 58 soe sersorOata
DAQ Processor U & I

O Raw data streat

T

P Bypass automatic c..|

| @ Monitor Port Activity| #E] internal Modular Mounting Frame

Up S @ Adjust or lock fixture

(o~ Dl
') 4B Sofety Controller ®Dfault Alarm: | | DE) Sefup data

@ Monitor alarms E—— l ; Load test payload can§',
I : i
1 )
® bxecute emerg. shu D4 Force Shutdown | £ Power Distribution Unit PuAC ‘ ® petect limits or intert. ]| ! hrathin vecied
l o84CDC error or calibration neede

Ol Setup instfuctions

1

7 operator

€F] Lighting Control Node

Fault Monitoring Unit
4F Safety Device Enclosure

!
|
Light Controller Unit i
ot Controlr u \ Power Routing Logic | Emergency Logic Controller
Adjust light intensit | G
— i B Aert Info) ® Alarm icati o g
= D31 plert Infd I8 Emergency notification
& @ "itialize Vacuum D Raw sensor values
Charnber System | [ Emergency procedures
A D3 Confirmation of software readiness T e trigger
P4 Confirmation of readines: gency rigge
& safety Supervisor 447 Administrator 4 Maintenance Technician
Manage data
® acquisition and.

B4 provide Service Info =

4-® Prepare Servic b order
Set-Up. ’ l_n Maintain and Perform scheduled and
PR RGeSt Ao ® configure control scheduled maintenance
)
¥ Delivery of alerts
= p Validate system
e Validate op ® Monitor system logs erformance
safety procedures

—

@ Control simulation
environmen D1 safery bri
for anomaties
D Safety validatior 1 3

D9 software/system support
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A

rom Architecture to EPB

System model to product structure

4T [SystemCl] Vacuum Chamber System

ORBITAL

MINING CORPORATION

[ S — I ]
[PrimeltemCl] (Pri;neltemcil ler:eltlemill [Pri fi [ " ol [Psr;r;;eltzr:‘t:l] [Pri 1T [Pri 1 lPrIr::Lt::ncl]
—>4E] Vacuum Chamber| et ontTo ane Data Acquisition 4C1 lllumination and and Remote — ty {6  and Comm 4T0 Structural and > @ ot
Enclosure Seferation tnstiumentstion and Loggin, Optical Interface Access Panel Fmargeney Infrastructure Support Frame Ristribution
System Unit 99ing Subsystem System
) HWCT P
[COTSCI] Door g291COTSCl Primary [COTSCI] PLC {COTSCI DAQ 4g[COTSCI LED {ICOTSC Touch @ ICOTSCl SAfety | g icoTscil Ethenet [HWCI] Base || @[DWL\J:::'
Interlock Sensors V. Pumj it it ighti Logic Controller Switch Mounting Frame G
P Controler Unit Processor Unit Lighting Array Screen Console 9 9 Cabinet
@ lcotscy | qg(COTSCll Pressure| | g [CSCI Execution £29(€OTSCI DAta || ggIcorscn Power || g (cSCll Remote @ Eme‘fi[‘ic“sm a [corscn [HWCI] Cable |l IcoTscn Circuit
Viewports/ports Relief Valve Sequencer Logger Server Driver Modue Access Gateway bkl Firewall/Policy Routing Supports Breakers and Fused
ircuit Enforcer
[HWCI] Internal . [cscn [COTSCI] Signal i [CSCI) User [coTsci] [corsci
~ @ Mod. Mounting i LCOTS‘C/ES:S‘"""’ & synchronization £ Conditioning @ 'ngjg“xa' £ Authentication — I[Cd‘?’sgl :‘a;“ @ Diagrostic (s rerance @ ICOEC’IE1 B;d:up
Frame anager Modules Module [ B ST e po e it
[CSCl) Manuak L | gz fcorscn boor

451 [HWCI] VC Shell

g COTSCN Actuation
Controllers

Override Handler

(COTSC) Pressure
O reors

[COTSCI Vacuum
@ Gauge

The model becomes directly actionable

[COTSCI) High
@ Speed Cameras

Interlock System

[COTSCI] AC/DC
&
Converters

Component Item Breakdown Diagram (CIBD)
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MBSE for Space Systems
Design with Capella:

A MBSE Approach to the Development
of a Space-Based Observatory for NEO
Detection

Juan Felipe Rios Orozco

15
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Problem Context

A NEO (Near-Earth Object) is an
asteroid or comet with a perihelion
distance < 1.3 AU.

The Alarming Fact:

- Asteroids larger than 140 m can
cause regional damage.

- Only ~40% have been detected so
far.

Sun

/Atens

Earth

16
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Problem Context

Limitations of Ground-based
Observations:

e Atmospheric interference.

e Reduced field of view.

e Undetectability of NEOs from the Sun'’s

direction.

NG

Space-Based Observatory Benefits:
e Increased coverage.

e Absence of atmospheric interference.

e (Continuous operation.

e Access to other spectral regions.

e (Capability to observe areas close to
the Sun.

7

17

e|j2ded yum ugdisag swaisAs adeds 1o} 3SgIN



CAPELLA - Webinar

UNIVERSIDAD

DE ANTIOQUIA

& space

Operational Analysis

Aerospace
@Engmeering UdeA

S NEOs

g Mission
Design

4 Space Segment

Space Segment Design SMAD

8 Ground Control

|

8 Ground Segment

Communications

I

Mission

g Remote servicing
Operation and support

E"gﬁe“ Ope’%a“”s Engineers Ope‘latms

gaAstronomy UdeA

(Science Institute)

@ Scientific Mission
Design

Scientific Mission
Operations

Operations
Control Team

Minor Planet Center Scientific Users
Science Data
Center

M Testing

Two main entities:

Engineering Entity
Science Institute

18
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Operational Analysis

@ Aerospace Engineering UdeA

#58 Ground Segment

48 Ground Control

Create a plan for
@ communication coverage

Mission Design

Maintain direct communication
@ with the Scientific Mission Design
Entity

L Sclentific needs and

expectjtions

i@ Astronomy UdeA (Science Institute

Scientific Mission Design

Maintain direct

@ communication with the

‘and access windows. D=1 Sgientific needs and expectations
% Space Segment Design
Contribute to mission
@ design from the ground | Grolnd corjrol
control perspective needs @ Convert the scientific team's ideas
into technical requirements
DR t:
Define interfaces between f
@ the space segmentand the | D=l Iigeriace
indicatiop:
ground segment Take into account the
Space s :
cor of all design
e e @ entities and convert them into
Provide requirements for the space lel1
conditions = - segment
Establish requirements —
to guarantee remote o
support during needs DI Requirements
NEOs operations
Ensure the proper system and
® Provide the target o subsystems design , along with
NEO population the corresponding verification
D=l Operating conditions and validation
8 Communications Segment | - ddoppratonai
neegis objectives
Provide 2 sMaD g
@ communication
[Equiement  Define the mission's
operational objectives

Evaluate non-technical
aspects such as cost,
schedule, risk management
and stakeholder expectations

@

Mission Design Entity

Mobsewatiorfinducations

Specify the type of
observation required to
fulfill the survey strategy

@ Define the target
NEO population

D= Scientific objectives

Operational Architecture -

Mission Design

19
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Operational Analysis

& Astronomy UdeA (Science Institute)

Scientific Mission Operations

45 Operations Control Team

Indicate if a target
tracking is required

Track a set target when if
is instructed

lmﬂr

[ NEO Detection

[ Target tracking selected

Provide update and
reconfiguration
commands

fSpace 8 Ground Segment
@ Provide operating Ground Control
conditions
Mission Operation
pg TGPt tra
43 Communications Segment W ¢ 2\
Contain the NEOs t
@ cts 0 @ exchange with the
- Scientific Institute
@ on link
between the space D1 Thrget tracking comman Ly I
NEO @ segmentand the
information ground segment for
i ion exchange 1 S~
pecify pointing
& Space Segment e i o PPacd segrfent
—p Observe space
@ following the
ey Coordinate and
® monitor the survey
ace segment. s, t
information LR i Sy
DEINEO information information
Broadcast
@ information to Monitor the status
earth @  ofthe space
segment
Receive instructions
(e Sciende
from Earth B8 Commands T Remote servicing and support informebion

@ Indicate changes in the
survey strategy

4 Science Data Center

Processing of the data
obtained from the space
segment

luﬂ Science informg

Share the discoveries with the

international scientific
community

jtion

ence

£ Minor Planet Center

Receive data on Near-Earth
@ Objects and update their

databases accordingly

% scientific Users

@
® support scientific research

Process and analyze data to

Operational Architecture -
Operation

20
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Operational Analysis

Operational Orbit: Halo orbit

around Sun-Earth L1

Good observational coverage P~ ° L4
- \
of NEOs approaching from the /’ &
/
. g \
Sun'’s direction. b \
\
I
Favorable phase angles. s ¢ He f eL2
Easier communications \ g
\
0 /
compared to other options. k. /
/
. \
Continuous coverage. S b
S o _ s

Spectral Range: Infrared

21
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Operational Analysis

Operational Orbit: Halo orbit
around Sun-Earth L1
e Good observational coverage
of NEOs approaching from the
Sun’s direction.
e Favorable phase angles.
e Easier communications
compared to other options.

e (Continuous coverage.

RotatingSEML1Coord
Epoch: 06 Jun 2027 10:00:00.000

Spectral Range: Infrared

22
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Modes of Operation

(™ Launch ]

[Pre-launch operations and Launch]

[Launcher deployment]

™ Transfer Orbit

[TCMs, Orbit maintenance]

[Achievement of the desired
orbit]

[The observatory reaches the end of its operational life]

(™) Commissioning

[Deployment and activation of
subsystems, functional
verification, instrument
icalibration and tests]

_—

[Ready for nominal operation] Is a target change required?

[Mission lifetime
completed, proceeding

@—with decommissioning]

Mission finished

# Dec ing

(™) Nominal Operation

[Yes]
2 [No]

[Nominal mode]

[No]

Does the observatgry need an update?

[Yes]

(™) Remote Support

[Remote support and

updates]

|

[Updates completed]

Does the observatory have any anomaly?

[Anomaly not solved]

L [Return to nominal operation]

() Target Tracking

[Pointing and tracking of an
assigned target]

J

[Yes]

!

—

[Yes (Anomaly solved)]
[No]

Anomaly solved?

[No (Unresolved anomaly)]

() Safe Mode

[Failure assessment,
shutdown of optical
systems, and operation of
ritical systems only]

Mode-State Machine Diagram

(™) Communications

[Data downlink and
icommand reception]

23
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Modes of Operation

Commissioned

[~ Nominal Operation

[ S

Target selected

[Nominal Mode]

[Observatory
attitude
determination]

o Attitude o ) )
= | ctermination Is the observatory pomy{he observation region?

Y,

(™ Attitude correction

[Yes]

[No]

[Attitude correction,
pointing toward the
lobservation direction]

= Instrument
L} A
reparation
BLER [Instrument ready

[Configure and  for observation]
prepare the —_—
instrument for
observation]

(™) |mage Capture (M) Data processing
[Observations
[Infrared completed] [Generation of
observation infrared images
acquisition] ——Jfrom observations]
|
S

[Processed
images]

(™) Data Storage

[Images stored
for later downlink
to the ground
segment]

Check for anomalies

Update required

Nominal Mode

ICommunications

24
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System Analysis

Ensure structural integrity
@  throughout the entire
operation

&I Space-Based Observatory

Generate power
from solar energy

Accept and execute update
@ commands received from
ground control

Remain in the
selected orbit

Apply orbital
@ corrections when
required

Maintain an operational
temperature below 40 K

Observe the specific

region of space
following the survey
strategy

Orbital correction
commands

ifting location of the
survey region

D= Energy

Determine observatory attitude
and apply necessary corrections

Manage energy
@ distribution to the
subsystems

Collected

Payload data

D31 Target tracking
commands

:|® Track a set target when it's

instructed

Update
commands

storage

observations'

D3poini

Avoid direct exposure of the

@ observation instrument to
sunlight

Provide update and
@ reconfiguration
commands

5

Dl Update commands

&l Ground Control

Indicate target
tracking =

Monitor the status
®  of the space
segment

D=1 0bse

Processing of the data
@ obtained from the
space segment
—
vations and measurements data

Specify pointing
commands

Bl Pointing commands

451 Communidations Segnfent

Survey region

Infrared image

acquisition

Detect infrared radiation
emitted by the NEO

D= Infrared images

Sunlight

@Aission status information
1A}

® Report mission status to the
ground segment

D3 Temperature

Infrared radiation

Space

& environmental

Provide

conditions

@ Contain the NEOs to be

detected

segment for information and

link between the
and the ground

s exchange

Mission status
D=1 Pointing commands e ITarget tiacking information
commjands
Execute ground-based
& commands for survey
modifications
—
D= Collected observations H
Communication
® Perform data downlink to B2 Pointing command o SPace segment
the ground segment y
command:
24 Downlink

Target tracking
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SunkEcliptic i :
Epoch: 06 Jun 2027 10:00:00.000
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SunEcliptic :
Epoch: 03 Dec 2027 10:00:00.000

Validation & Verification

.| SunEcliptic”
Epoch: 03 Dec 2027 10:00:00.000
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Validation & Verification

Start Time (UTC)

Stop Time (UTC)

Duration (s)

08 Dec 2026 11:00:44.806
09 Dec 2026 11:00:26.479
10 Dec 2026 11:00:10.013
11 Dec 2026 10:59:55.134
12 Dec 2026 10:59:41.591

08 Dec 2026 21:39:38.292
09 Dec 2026 21:39:24.877
10 Dec 2026 21:39:13.437
11 Dec 2026 21:39:03.713
12 Dec 2026 21:38:55.463

38333.486550
38338.398224
38343.424613
38348.578923
38353.871495

28 May 2027 10:48:34.125
29 May 2027 10:47:26.351
30 May 2027 10:46:23.023
31 May 2027 10:45:24.143
01 Jun 2027 10:44:29.630
02 Jun 2027 10:43:39.310
03 Jun 2027 10:42:52.912
04 Jun 2027 10:42:10.070
05 Jun 2027 10:41:30.348

28 May 2027 22:03:43.661
29 May 2027 22:02:49.714
30 May 2027 22:02:00.104
31 May 2027 22:01:14.773
01 Jun 2027 22:00:33.574
02 Jun 2027 21:59:56.265
03 Jun 2027 21:59:22.506
04 Jun 2027 21:58:51.876
05 Jun 2027 21:58:23.902

40509.536306
40523.363009
40537.081087
40550.630025
40563.943965
40576.954173
40589.594091
40601.806855
40613.554142

Observation Window Times

33

e|j2ded yum ugdisag swaisAs adeds 1o} 3SgIN



CAPELLA - Webinar

<. UNIVERSIDAD
DE ANTIOQUIA

Validation & Verification

Facility

Start Time (UTC)

Stop Time (UTC)

Duration (s)

GS Australia

GS California

01 Feb 2027 20:05:04.750
02 Feb 2027 20:07:38.908
03 Feb 2027 20:10:15.149
04 Feb 2027 20:12:52.958
05 Feb 2027 20:15:31.797

01 Feb 2027
02 Feb 2027
03 Feb 2027
04 Feb 2027
05 Feb 2027

15:07:41.403
15:08:45.152
15:09:48.579
15:10:51.375
15:11:53.234

02 Feb 2027 08:10:04.653
03 Feb 2027 08:11:15.399
04 Feb 2027 08:12:25.645
05 Feb 2027 08:13:35.054
06 Feb 2027 08:14:43.300
02 Feb 2027 00:33:57.997
03 Feb 2027 00:36:39.768
04 Feb 2027 00:39:23.582
05 Feb 2027 00:42:08.888
06 Feb 2027 00:44:55.112

43499.902778
43416.491099
43330.495898
43242.095155
43151.503286
33976.593427
34074.616874
34175.002265
34277.513486
34381.878220

GS Spain

01 Feb 2027
02 Feb 2027
03 Feb 2027
04 Feb 2027
05 Feb 2027

07:45:15.485
07:46:09.447
07:47:02.943
07:47:55.679

07:48:47.376

01 Feb 2027 16:49:54.815
02 Feb 2027 16:52:45.758
03 Feb 2027 16:55:39.151
04 Feb 2027 16:58:34.430
05 Feb 2027 17:01:31.000

32679.330054
32796.310707
32916.207551
33038.750487
33163.624001

GS UdeA

01 Feb 2027
02 Feb 2027
03 Feb 2027
04 Feb 2027
05 Feb 2027

11:40:22.916
11:42:06.519
11:43:50.930
11:45:35.750
11:47:20.569

01 Feb 2027 22:28:31.534
02 Feb 2027 22:30:32.718
03 Feb 2027 22:32:34.938
04 Feb 2027 22:34:37.746
05 Feb 2027 22:36:40.677

38888.617387
38906.198500
38924.008107
38941.996072
38960.108063
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