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MOC System Introduction Nsse

Mission Operation and Control Subsystem is the integrated operation and
management center for the scientific missions of space science satellites.

« Carry out observation mission planning in accordance with the space science observation requirements
put forward by various scientific application systems

» Formulate scientific operation plans in the light of the status of Satellite-to-ground communications
» Carry out on-orbit operation control of space science satellites
» Carry out on-orbit monitoring and management of payloads

» Coordinate the scheduling of domestic and foreign ground station networks to receive data from space
science satellites.



According to the distribution of available ground
stations, orbit and data volume, the average daily
duration of ground reception is longer than 23
minutes to ensure data transmission, and the
interval between reception laps is as short as
possible.

Emergency ToO—Nom, ToO-Ex, ToO-MM default Beidou
up | ink

Multi—channel (Beidou and VHF) astronomical warning
information reception processing push 7 * 24 hours
non—stop

Scientific observation application (GP, ToO)
rational planning

Orbital altitude: 600 km
Near-circular orbit, eccentricity: <0.003
Orbital inclination: 29°

Orbital period is about 96.7 min

14.7 orbits per day
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EP’s Payload
% Wide-field X-ray Telescope (WXT)



MOC Functional Requirements Nsse

Receive Integrated Resource Planning
. Science Request Management
. Observation mission planning

1.
2
3
4. Payload in-orbit operation control (S-band&Beidou)
5. Coordination of domestic and foreign ground stations
6

. Downlink data real-time processing (telemetry, data
transmission, BeiDou&VHF)

7. Mission payload status monitoring
8. Mission posture assessment and analysis

9. Multi-system consultation

10.Simulation and rehearsal support




MOC Performance Requirements Nsse

Support for in-orbit operational management for not less than 5 years
Satellite payload control command generation accuracy 100%

General command processing time is less than 5 hours(the process processing time refers to from

mission planning to command sending to the CCC)

General ToO observation command processing time is less than 2 hours(the process processing time

refers to from mission planning to command sending to the CCC)

The processing time of important ToO TCs is less than 75 minutes in the case of the S-band

uplinking

Important ToO TCs are uploaded to satellites by default using the BeiDou, and at the same time, the

S-band is used as a standby uploading channel




MOC Performance Requirements Nsse

ToO Mission processing time by the BeiDou uplink < 300 seconds
The real-time X-band data processing capability is >100Mbps

Real-time transit of telemetry parameters processing display delay (TM data received from the S-

band to monitor display) is less than 3 seconds
. Orbital forecast accuracy, extrapolated for 12 hours, position accuracy better than 500 meters (30)

. Availability of the MOC subsystem (probability of the system being in normal state under long-term
operation) reaches 99.9%

Reliability index of the MOC subsystem: MTBF not less than 1,000 hours, MTTR not more than 2

hours.




MOC System Development  Nsse

MOC System Common Software Modification Scheme In January 2023, the review was completed

MOC System (EP) Scheme Design In December 2020, the review was completed
In December 2021, version upgraded to 1.10

In January 2023, version upgraded to 1.20

Ground Support System MOC Subsystem Interface Control Document Upgrade

@ In April 2023, version upgraded to 4.00
@ In September 2023, version upgraded to 4.10

Ground Support System MOC Subsystem Database Design Upgrade

@ In April 2023, version upgraded to 4.00
@ In September 2023, version upgraded to 4.10



In order to support the EP operation

and control Mission, MOC has
developed 15 software programs:

5 dedicated software developed

« Adaptation with 7 software
modifications

« Update maintained 3 software

MOC System Development

Nsse
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Contracts signed
« Common
Software 2018.12

* Dedicated
software 2019.12

MOC System Development

y

Software
Development
Program
2020.12.11~

2022.01.12

Software
Requirements
Analysis
2020.12.22 ~

2023.03.02

y

Software design
2023.04.04~

L 2023.04.25

y

Software
operational testing
2023.07.06~

111 2023.10.06

Nsse

Software release
testing
2023.07.18~2020.1
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MOC System Development Nsse

|
A MOC Technical
A | final acceptance
Software final review
y - | | acceptance 2023.11.02
MOC final review
y - | | acceptance 2023.10.27~
GSS integration reVieW 20231101
A _ | testing 2023.10.12~202
|| Third party 2023.09.17~202 31022
Validation of EP
MOC subsystem TCs 3.10.12

integration testing 2023.09 26~202
2023.0818~202310 5110
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O The X-band Data Transmission Docking Test
—January 2023, Sanya Station, Flight Model Docking Test

—EP X-band data processing and monitoring software, verified the correct

organization of satellite data transmission frames and source packets, and

the transmission frame count is continuous.

O The EP Telecommand Docking Test

—June 28 to July 2, 2023, Shanghai Telecommand static comparison and partial on-board execution
—October 24 to October 27, 2023 Shanghai Telecommand sequence verification (static comparison)
—EP Telecommand generation software (docking version), all TC formats and contents generated

correctly

12



#2) MOC System Key Technologies Nsse

o With 7+24 hours ToO TC uplink through the Beidou channel automatic response capabilities

» Full automatic processing from the request to the TC Uplink, if it fails, it will give the uplink status
and failure warning

* Beidou dual-channel guarantee: mutual switching of Huairou Beidou link and CCC system
Beidou link

Observation mission planning algorithms

* GP planning: Considering the four types target, long-term planning is carried out to generate a
long-term observation plan, and then weekly planning is carried out to finely arrange the EP
satellite's future weekly observation mission to form a short-term observation plan.

» Rapid response to ToO requests: First, the observation target sequence is quickly planned, then
the observation plan is verified to be in line with the current satellite constraints, and finally the

observation plan is quickly uplinked through the Beidou link. .
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MOC System Interface Display Nsse
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EPEEFSRIRE: V1.01
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Operation Summary Of EP  Nsse

As of April 22, 2024, the MOC system

e Supports about 497 times TCs generation and S-band Uplink

e Supports a total of 19 times to upload ToO_EX TC through the
Beidou link

e Supports 3 times of broadcasting telemetry packets TC through the
Beidou link

e Supports and arranges about 28 times X-band downlink plan
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