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Introduction Project. EGSE Common Core (EGS-CC)

What is EGS-CC?
A new software framework developed for Spacecraft, AIT and
Operations.

Development Status:
Development completed, entering maintenance phase
Collaborative effort led by ESA

Primary Aim:

To create a standardized platform for Central Checkout Systems
for AIT and Operational Mission Control Systemes.
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Introduction Project. Rovsing EGSE Controller Features

EGSE Management:
Manages Hardware Units: Efficient management of various subsystems.
Subsystem Examples: Umbilical Power, Battery Simulators, Solar Array Simulators,

Integrated Software Components:
 Man-Machine Interface (MMI)
* CCS Interface

* Logger and Archive Modules

* Business Logic

 Hardware Adaptors

* Script Engine

* Reporting Module
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Introduction Project. Project Plan Overview

GSTP DESI-CC
: 1300 Design,
WP 1100 Project 1200 Study Phase Development and
Office
Test Phase

WP1110 Project
Management
WP1120 Quality
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Introduction Project. Timeline Overview

03/2017 10/2017 01/2020 06/2023 06/2024

KO . Close out
Study Phase Design Phase Design, Develop and Test Phase
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Study Phase. Initial High-Level DESI-CC Goals

The initial high-level goals of DESI-CC were to integrate the Rovsing EGSE

Controller software core to the EGS-CC software framework. Examples of
potential application:

. Adaptation to EGS-CC native software interfaces
. Compatibility to EGS-CC Common Data model

. Harmonization of MMI look and feel

. Overall technology harmonization
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Study Phase Results

Setup seen from Common core

EGS-CC Reference
Implementation Preparation Tools

[ AP Preparation ]\
User Defined Display
Preparation

EGS-CC Reference
Implementation User
Interface

T
/

EGS-CC Kernel

First initial idea following with EGSE-CC:

- Define “EGS-CC Conceptual Data Model” in XTCE
o Define TM/TC packets. Rovsing FEE Controller
should be able to import these definitions for
internal usage.

Monitor apd Control M&C [‘)efiniti

EGS-CC Reference
Implementation M&C
Adaptation

*

v

Rovsing FEE
Controller

e o Create Displays.
L Databasem'] o Create Procedures/Scripts for Testing.

- Connect to Rovsing FEE Controller via the M&C
Adaption component using EDEN/PUS protocol.

- Use EGS-CC for logging/archiving.

- Use EGS-CC for User Interface
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EGS CC Integration Diagram Overview
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EGS CC Integration Key Features Achieved

1. Import TM/TC in EGS-CC: EGS-CC knows generic telecommands from the Rovsing Controller SW.

2. Connect to Rovsing FEE Controller via the M&C Adapters: The EGS-CC test environment is
sending telecommands and receiving telemetry from the Rovsing Controller SW.

3. Create Procedures/Scripts for Testing: The EGS-CC can run test scripts reading telemetry from
the Rovsing Controller SW and sending telecommands to it

4. Use EGS-CC for logging/archiving The EGS-CC takes care of logging and archiving of all TM/TCs.
5. Utilize EGS-CC UDD for displays: Use EGS-CC as a CCS to control the Rovsing Controller SW as a

SCOE system. UDD displays represent SCOE Controller. Output is a set of UDD that is linked to the
SCOE Controller TDM
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EGS CC Integration overall EGSCC Ul
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EGS CC Integration MMI Features

Umbilical Subsystem BB ROVSING ROVSING EGSE-UMB v. 01.08.00
Main Pawer Supply Galvanic Isolation Relays
Messured Status Set Protection Mol Power States =
Voltage: 0.0V| | Output: ® | Voltage: 0.0V OverVoltage Threshold: 1200V GossRelays | OpenRelays |
Current: 0.0A | OV Triggered: ® | Current 0.0A  Over Voltage Enabled: @ Battery Charger Status: -]
Power: OW|  OC Triggered: [ ] Over Current Threshold:  20.0 A CloseRelays | OpenRelays |
Over Current Enabled: L]
Safety Link
Contral @ internal @ external
Control Protection Reset | Trigger
Enable PS Enable/Disable OVP
Disable PS Enable/Disable OCP Second Level Protection
Set Voltage Set OVP s | over | over | ocet | ocez | uve | status | Meas v mess c| Temp
Set Current Set OCP. Main| 00v| 00v| 004 00A| 00v| OK o0ov| 00al 00C
Clear Protection Bamery| 0.0W| 00V| 0.0A 0Q0A| 00V| OK 00V| 004 00C
Reset
Health Monitor
o vs I n a I v e Syster Mode Free Diskspace |  Temperswre |
LOCALl 1250GE ooc|
Measured Battery Charger Settings QV Protection
CCS-IF status availatle
Charged Voltage: 0.0V || Output: Voltage-End-of-Charge: 0.0V || Threshold: 1200V =
Main Power Supply connected
Charged Current: 0.0A || Triggered: [ ] Charge current limic: 0.0A Enable: @ Battery Charger Power Supply e
Charged Power: ow MASC ]
Main Second Level Protection connected
Battery Charger Second Level Protection connected
Control
Control Protection
Enable PS Enable/Disable OVP
Disable PS Set OVP
Set Voltage (Clear Protection
Set Current

Umbilical Subsystem

Discrete Interface

IPACN IPAC R PCOU

1 open open 1 open
2 open open 2 open
E apen apen E open
4 open

Control

Strap Control

Close IPAC

Close PCDU

Open IPAC

Open PCDU

HPC Control

Send HPC

Main Power Supply System Status
[ Measured | [ Set Value | [ Threshold | | Status | ||{[ Relay Status | | open |
[ Voltage | | 0 ] 0 | [ 120000 | [Output Enable] | on | ||[_SLP Status | | 0K |
[ Current ] | 0 | [ 0 | [ 30000 ] [ OVTrigger | | false |
[ Power ] | 0 | [ oCTrigger | | false | ||{[SystemMode] [ RemotE |
[ OVPEnable | | true | [{[_PSstatus | [ connected |
[ OCP Enable | | true | ||{[_SLPStatus | [ connected |
[ EnablePS | [ SetVoltage | [ SetOVP | [ Enable OVP | [ Clear Prot |
[ Disable PS | [ SetCurrent | [ SetOCP | [ Enable OCP | [ Close Relay |
Battery Charger System Status —
| Measured | | Set Value l lThreshoId | Status | [ Relay Status | | open |
[ Voltage | | 0 0 120000 ]|0utput Enable| | off [ SCPStatus | | 0K ]
= . EGSCCUDD
[ Power ] | 0 [System Mode | [ RemotE |
[_OVP Enable | | true [ PSstatus | [ connected |
[ SCPStatus | | d |
[ Enable PS_] [ SetVoltage | [ SetOVP | [ Enable OVP | [ Clear Prot |
[ Disable PS_| [ Set Current ]
Straps status HPC Pulse System Status
| IPACN || IPACR | | PCDU | [Relay Status | [ open
1 | open open 1 | open SLP Status | | 0K
2 | open open 2 | open
3 | open open 3 | open
4 | open [ System Mode | [ RemoTE
opnPAc | [ openPcou || |[ Senampc || |rostatus ][ comectd
| SLPStatus | | connected
| CloselPAC | | ClosePCOU |
Close Relay

UMB SCOE SYSTEM
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EGS CC Integration MMI Features Main Power Supply

Umbilical Subsystem

Main Power Supply
Measured Sratus 5et Frotection
Voltage: 0.0V || Outpurt [ ] Voltage: 0.0V Over Voltage Thresheld: 1200V
St a t u S Current: 0.0A | OV Triggered: ® Currenc 0.0A || Over Voltage Enabled: @
Power: oW || OC Triggered: @ QOver Current Thresheld: | 30.0 A
Over Current Enabled: @
Control
Contral Protection
Enable PS Enable/Disable OVP
C o n t ro I Disable PS Enable/Disable OCP
Set Voltage Set OVP
Set Current Set OCP
Clear Protection
Main Power Supply
[ Measured | [ Set Value | [ Threshold | | Status
| Voltage | | 0 | | 0 | | 120000 | |OutputEnable]| | on
Status [ Current | | 0 | | 0 | [ 3000 | [ OV Trigger | | false
| Power || 0 | [ OC Trigger | | false
| OVP Enable | | true
OCP Enable true
| EnablePS | [ SetVoltage | | SetOVP | [ Enable OVP | [ Clear Prot |
Control [ Disable PS | [ Set Current | [ SetOCP | [ Enable OCP | [ Close Relay |
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EGS CC Integration MMI Battery Charger

Lmbilical SubsyStem
Battery Charger
Measured Status Battery Charger Settings OV Protection
Charged Voltage: 0.0V || Output: @ Voltage-End-of-Charge: 0.0V || Threshold: 1200V

St t Charged Current: 0.0A || Triggered: @  Charge current limic 0.0A Enable: @
dtus ow

Charged Power:

Contral

EE:EEDPIS Enah:?[t)ie;u;: ovP
Control e —
Set Violtage Clear Protection
Set Current
Battery Charger
[ Measured | [ Set Value | [ Threshold | | Status |
| Voltage | | 0 | | 0 | | 120000 | [Output Enable | | off ]
| Current | 0 0 | OV Trigger | false
Status ] | |
| Power | | 0 |
| OVP Enable | | true |
| EnablePS | | SetVoltage | [ SetOVP || Enable OVP | | Clear Prot |
Control .
| Disable PS | | Set Current | | Close Relay | BE ROUSING




EGS CC Integration MMI Umbilical Subsystem

Status

Discrete Interface

Status
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B | bk | =

open
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Close IPAC
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HPC Control
Send HPC

Control

Straps status HPC Pulse
IPACN (| IPACR PCDU
1 open open 1 open
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4 | open
Open IPAC Open PCDU Send HPC
Close IPAC Close PCDU

Control
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EGS CC Integration MMI System Status

Status

Status

B ROUSING ROVSING EGSE - UMB v. 01.08.00

Galvanic Isolation Relays
Main Power Status: opan
Close Relays | Open Relays |
Battery Charger Status: open
Close Relays | Open Relays |
Safety Link

@ internal @ external

Reset | Trigger |

Second Level Protlm

sie | over | ovez | ocer [ ocez | uvl | ststus [mdls v|meas | Temp |
0

Main| 0.0V| 00V 00A 0.04 stat
; us

. QK 0V
Battery| 00V| 00V 004 00A O OK] LR

_ Reset et

Health Monitor

System Mode Free Dizk space Temperature
LOCAL 125.0 GiB| 0.oc
CCS-IF status availablz
Main Power Supply connected
Battery Charger Power Supply connected
MASC connected
Main Second Level Protection connected
Battery Charger Second Level Protection connected

System Status

Relay Status

open

SLP Status

OK

System Mode

REMOTE

PS status

connected

SLP Status
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EGS CC Integration Key Features Achieved

MME Model Telecommands Telemetries

- -

wo @ TC

v 4t Telecommand Packets W ﬁ Telemetry Packets

Mission Model

¢ = mcmRoot

= EGSCC_Software
= PUS
» @ RovsingEGSE
» @ ParameterHealthHK
I Telemetry Parameters
w» @ Script
Scripts
w @ TC
4 Telecommand Packets
w = TM
85 Telemetry Packets
% Telemetry Parameters
s @ parameterSLPHE
& Telemetry Parameters
~ @ parameterdMBHK
% Telemetry Parameters

L UMBArchiveClose

2 UMBAuUtotest

L UMBBatteryChargerClearProtection
i UMBBatteryChargerCloseRelays
i UMBBatteryChargerDisableQutput
L UMBBatteryChargerEnableQutput
L UMBBatteryChargerOpenRelays
i UMBBatteryChargerSetCurrent

i UMBBatteryChargerSetOVPStatus
L UMBBatteryChargerSetOverVoltageThreshold
L UMBBatteryChargerSetVoltage

2 UMBCanDizable

i UMBCanEnable

L UMBCanLoopbackTest

L UMBClearSafetylink

2 UMBClearSecondLevelProtection
Z UMBCloseStraplPAC

L UMBCloseStrapPCDU

i UMBDisableHK

i UMBEnableHK

& UMBExecuteScript

2 UMBExtendedSelfTest

i UMEBIntervalHE
45 1IMRL aralbdnde

o el ol ol il b wb ol ob ol of

MessageEventReportErrarHigh
MessagebventReportErrorLow
MessageEventReportErrorMedium
MessageEventReportNormal
TelecormmandAcceptanceFailure
TelecommandAcceptanceSuccess
TelecornmandExecutionFailure
TelecormmandExecutionSuccess
UMBHealthMontorHousekeeping Telemetry
UMEBHousekeepingTelemetry
UMBSLPHousekeeping Telemetry
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EGS CC Integration MiB import

- s»:quurlu.—.xuurlu.—.‘r
. . m 5rc [main] sources root

Key Points: v PN comovsing
* Add|ng arguments to the b rovsing.egse

telecomands manually [ et

(all

e Structure the housekeeping package > M can

correctly with parameters v dedicC

. ¢ GenerateTC_TDM_Files

* Generate specific arguments and > P namarataBNEEilec

parameters
* Unique IDs must be take into

consideration when you generate 4 McmCl_1.cdm

Packet2&ctivityMapperCl_1.cdm
PacketCl_1.cdm
PacketProcessingCl_1.cdm

new items

PusServiceMemMapperC]_1.cdm
PusService2PacketMapperCl_1.cdm

A TC_def
= McmCl_1.cdm
= MissionModelCl_1.cdm
* config
! N ST
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EGS CC Integration Acceptance Test setup/configuration

1. Rovsing Controller Software
* Setup C&C protocol or EDEN protocol.

2. DESI CC Software

 EGSCC-Rovsing on Linux (Ubuntu)

3. Docker Setup
* Linux PC (Ubuntu)

4. Mission Model Editor (MME)

e |nstall Temurin 11

ovsing@desi-cc:~/

lient:
Version:

API version:
Go version:
Git commit:

Experimental:

erver:
Engine:
Version:

API version:
Go version:
Git commit:
Built:
0S/Arch:

Experimental:

containerd:
Version:
GitCommit:

runc:
Version:
GitCommit:

docker-init:
Version:
GitCommit:

ccS docker version

20.10.21

1.41

go1.18.1
20.10.21-0ubuntul~18.04.3
Thu Apr 27 05:50:21 2023
linux/amd64

default

true

20.10.21

1.41 (minimum version 1.12)
go1l.18.1
20.10.21-06ubuntu1~18.04.3
Thu Apr 27 05:36:22 2023
linux/amd64

false

1.5.9-0ubuntul~18.04.2

1.1.4-0ubuntul~18.04.2
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Conclusion and Future Work

Project Goal:

* To create an initial framework for the EGS-CC and Rovsing EGSE Controller.
Potential Benefits:

e Standardization of AIT and operations.

* Enhanced efficiency and reliability.

* Improved interoperability across the industry.
Industry Impact:

* Streamlined processes.

* Greater consistency in spacecraft testing and operations.

Lessons learned:

* UDD editor is very time consuming

* MME need to be improve

 Complex system -> Clear and detail Documentation

* Easier to upload TDM in the EGS-CC and clone items

Custom tools
* Simplify/streamline MIB -> TDM conversion, benefit magnified as this will be a recurring task
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ANY QUESTIONS OR COMMENTS?
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