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Overview of Configuration
Management

« Configuration Management (CM) is the process of organizing and
maintaining engineering data

« Components of a simple Configuration Management System (CMS)
» Document Control
» Inventory Management
» Manufacturing Control

» Flight Assurance

. Dedicated staff members devoted to CMS activiti‘és?g a must




CMS Implementation
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Document Control

Each engineering document issued a sequential
number

All documents undergo a peer review process to
ensure quality

Each document contains a coverpage for review
signatures and a revision log to track'ehanges - -

After all approval signatures are-obtained the
document is formally released f;f’
Changes to released documﬁfacked using

Engineering Change Order(ECO) .




SSEL Document Control
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Engineering Change
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Rev.
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Existing Document Number and Rev.

Affected Documen s
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* Released documents can be accessed using an online database

« All document originals are locked in a secure filing cabinet

anges to released documents tracked using
Engineering Change Order (ECO)




Parts Inventory Control

® Verify parts meet outgassing requirements

® All parts purchased from commercial vendors

® Maintain detailed records of all flight parts in stock

® All electrical parts stored in ESD safe containers =

® All flight parts stored in locked cabinets b
>y ﬁ"
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SSEL Parts Inventory Control
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Manufacturing Control

® Manufacturing Planning should start early in the design phase
of the mission

® Inspection and other hold points should be identified early i n
planning stage

® |dentify the necessary fabrication, assembly, and téstjnﬁg ,
procedures for all flight hardware and related ground-support

equipment (GSE) /
® Personnel involved in flight fabncMé’nd testing should be
trained in the application area(ESDﬁolderln%ﬁﬁlymerlcs etc.)

® At least two persons are requwed durlng all flight hardware
operations -




SEL Manufacturing Control

MANUFACTURING PLANNING SHEET
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Obtain parts
Prepare MPS Wl kit from

Package Accep_tance inventory
Review
control

Manufacture . Perform
Workmanship
assembly per Inspection Performance
MPS P Testing

Nonconformances that occur during testing will
be tracked with Nonconformance Reports (NCR)




Flight Assurance

® Provide oversight during all phases of the integration and test
program to ensure the work is performed according to
specifications

® Perform workmanship inspections during fabrlcatlon and
assembly activities

"

® Certify equipment/GSE setup prior to execution of all
gualification tests f
& gr L

® Maintain detailed records of all noﬁﬁformances that occur

during 1&T o . fﬁf

® Verify test records and data are adequate to meet test
requirements -




SSEL If_li_gt Assuran

SSWE‘L Nonconformance | Incident
Report NCR

Number
No. of
Subsystem Part/Document Name NCR
Sheets
Brief Description
MPS Number MPS OP Number Hardware Type
O Flight O Flight Qualification
O Non-Flight OETU
Quantity Procedure Number Found During
Reference Documents
Analysis (Attach additional pages if necessary)
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FABRICATION READINESS REVIEW CHECKLIST AND RECORD

[P

Fabrication Item

Part Number Fort Nams

MPS Number(s)

Attendance

Responsible Engineer*

Fabricator(s)"

Qar

PM"

Inventary Control

Other

“Attendance required

Agenda

ftems.

C and Comments.

Review MPS

Known unusial or difficull process or inspection issties. spesial hold points. closure stans of
MPSs, ECOs, or ARs/PFRs that affect fabnication; response to unexpected events

Pants kit status

Unit Under Test.

Status: known shortages and anticipated work-arounds

TEST READINESS REVIEW CHECKLIST AND RECORD

Project:

Part Number Part name

MPS Numbet(s):

Test Procedure(s).

Attendance:

Test Conductor”

Responsible Engineer(s)]

Technician(s)*

QA"

PM"

Other

*Aftendance required

Agenda

procedures

items Considerations and Comments
Test sequence: known unusual or difficult processes or test issues: special hold points: closure
Review MPS and fest | status of MPSs, ECO, or ARs/PFRs that affect testing; response to unexpecied events




CubeSat Qualification Testing




Overview of CubeSat Qualification
Testing

Qualification testing ensures that design is acceptable and that the
satellite will function in the expected environments

Qualification begins with the completion of the flight hardware and e
software and ends with the satellite ready for shlpment to CalPon for
acceptance testing -

Qualification testing consists of @ Series | -ﬂﬁdal and performance

tests, followed by a sequence of enviror n’feﬁtal-exposure_s

"/ ,.4(;? - Jﬁgﬁ

The requirements for qualifibation testing are derived from a variety of
sources including the individual mission requirements, the CubeSat
program requirements, and the designated launch vehicle requirements




Example of CubeSat Qualification
Program (1 of 3)
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Example of CubeSat Qualification
Program (2 of 3)
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Example of CubeSat
Qualification Program (3 of 3)
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CubeSat Environmental Testing (1 of 2)

EMI

» Operate system on nominal RF link and
verify operational integrity (Self-Compatibility)

» Perform conductive/radiated emissions and
susceptibility measurements, only if required

L
Vibration Test

* Perform low-level sine test to confirm modes

» Perform random vibration to qualification
levels

» Perform low frequency sine vibe, only if
required
|

Thermal/Vacuum Test
 Operate in thermal/vacuum environment to
verify system performance
* Calibrate on-board temperature sensors

* Perform mission simulations

e

Post-
Environmental
Performance
Testing
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CubeSat Environmental Testing(2 of 2)
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CubeSat Delivery and Acceptance (lof 2)

Pack and Ship ~ Delivery
 Securely pack satellite and GSE * Post-shipment inspection of
CubeSat —— for shipment to CalPoly —, CubeSat and GSE

* Transport CubeSat via  Post-shipment performance test
commercial air carrier
|

Structural Requirements P-POD Integration

Confirmation :
- Cal-Poly to integrate CubeSats

« Cal-Poly to verify conformance to into P-POD
CubeSat Standard

Acceptance Testing

* Cal-Poly to perform vibration | < Cal-Poly perform final battery
testing to acceptance levels on - - charging

integrated P-POD . CaI-Polglg)ull Remove Before

Flight (RBF) Pin




CubeSat Deliverv and Accentance (2 of 2
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CDH

Processor

Software

Peripheral
I/F

Storage

CDH PCB Integration and Test

Perform PCB Assembly

Perform workmanship inspection
Electrical interface testing

Initial Power-up

Oscillator measurement or calibration
Watch dog functional check

Memory read/write verification tests
Verify S/W loading capability

Perform initial checks of the peripheral I/F




BCR

Solar
Array

Digital I/F
Board

Voltage
Regulators

Safety
Inhibits

EPS PCB Integration and Test

Perform PCB Assembly

Perform Workmanship Inspection
Electrical interface testing

Initial Power-up

Voltage regulator functional testing

Safety inhibit functional testing




ACS PCB Integration/Verification

Dampening
Rod

Perform PCB Assembly
Perform Workmanship Inspection
Electrical interface testing

Battery charge/discharge testing




COMM PCB Integration/Verification

Perform PCB Assembly

Transmitter Perform Workmanship Inspection

: Electrical interface testing
Recelver
Initial Power-up

Transmitter/Amplifier functional testing
Antennas

Receiver functional testing

TNC RF link test and power measurements

Watchdog functional testing

-
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Payload PCB Integration and Test

Perform PCB Assembly

Payload Perform Workmanship Inspection
Electrical interface testing

_ Initial Power-up
Particle

Detector '
SN Preamp noise measurements

|12C Interface functional

Payload Plateau Curves




Backup Slide: System CPT Plan

EFS
Subsystem Tests

Battery Charg
Temp Sensor |
Safety Inhibits Verifications

Subsystem CPTs

CDH
Subsystam Tests

SW Loads
TLM Gathering
File Systam

System CPTs

Launchy
Early Acguisition

Power Up
Transition to Nominal Mode
Macro Test

Subsystem Tasts

TX Qutput Power
Data Link Functional

Sl Payload Tests

Plateau Curves
High Voltage Ramping

Mominal Ops

Payload Ops

Ground Station Pass Ops
TLM Callection/Storage
Downlink Test




Backup Slide: System Environmental
Test Plan

Vibration Flow
(Repeat for x=-, y-, and z-axes)

Low Level Sire o -6B o -3dB 0dE .| Low Lewal Sine
Sweep Random Vibration Random Vibration Random Vibration . Sweep

Temperature 1 Non-Operational Cycle

A

4 Operational Cycles

HOt-I._ Survival -
Plat ’
e Operational :

End of Test

Ambient

Cold [Operatmnal

Legend

1. Pre-Vacuum Performance Test 4. Hot Performance Test
2. Hot Start 5. Cold Performance Test
3. Cold Start




