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1.0
INTRODUCTION

1.1
Scope

This plan establishes the configuration management (CM) implementation requirements for the Outer Planets/Solar Probe (OP/SP) Project.   The OP/SP CM requirements apply to the Europa Orbiter (EO), Pluto Kuiper Express (PKE) and Solar Probe (SP) Missions.   

This plan defines the CM system for the OP/SP missions’ system including Protoflight (PF), Engineering Model (EM), EM Qualification Units and Flight Model and associated Support Equipment (SE).  CM shall be applied to the requirements, designs and all identified hardware, software, and documentation products that are needed to fulfill the missions’ objectives as stated in the OP/SP Project Implementation Plan, JPL D- (TBD, hyperlink). 

This CM plan shall be applied to products developed during the entire project life cycle.  JPL contractor/vendor specific CM requirements are described in Section 5.0 of this plan.   

The Configuration Managementxe "configuration management" System is intended to ensure:

· Definition of configuration identification baselines and all documentationxe "documentation" required for requirements definition, system design, development, build, testxe "test", and operation;

· Correct and complete descriptions of the approved configuration descriptions including hardware, software and interface specifications, detailed design documentsxe "drawings", and associated lists including softwarexe "software" code lists;

· Traceability of the system and components to corresponding descriptive documentation and to where used/installed locationsxe "documentation";

· Accurate and complete identification of each material, part, subassembly, assembly, subsystem, and softwarexe "software" code that goes into flight identified equipment;

· Systematic evaluation of proposed changes to an approved configuration, and control of implementation of these changes; and

· Accurate and complete accounting of all authorized changes to configuration documentationxe "documentation" and to the hardware and softwarexe "software".

1.2
Configuration Management Organization- Roles and Responsibilities

OP/SP CM has established seven levels of change classification and responsibilities for each as described in paragraph 4.2.2 and Table 4.2.

Project Manager – The Project Manager or designee shall chair the class 2A Configuration Control Board (CCB) and has final approval authority for all OP/SP class 2A changes. 

Flight System Manager – The Flight System Manager or designee shall chair the class 2B CCB and has final approval authority for all OP/SP class 2B changes.

Project Engineer – The Project Engineer shall chair the Project Engineering Team (PET) class 2.5 configuration control meetings and has final approval authority for all OP/SP class 2.5 changes.

EO, PKE, and SP System Engineers – The OP/SP System Engineers shall evaluate initiated Engineering/Budget Change Requests (E/BCR) for validity and assign project disposition levels.  The OP/SP System Engineers shall chair Level 3 configuration control meetings for their respective missions and have final approval authority for all OP/SP class 3 changes.

Product Element Managers (PEMs) – The PEMs are responsible for ensuring that this CM Plan is followed within their element and for identifying all items within their element that will be under configuration control.  The PEMs or their designees chair levels 4/5 configuration control meetings and have final approval authority for all OP/SP class 4/5 changes.

Document Custodians – Those persons responsible for the creation and maintenance of documents shall be responsible for making “information only” changes to their documents.

Configuration Management Engineer (CME)  – 

The CME shall:

· Work with the Project Manager, the Flight System Manager, the Project Engineer, Level 3 Leads, System Engineers and PEMs (see Appendix B for Level Lead Requirements Structure) to ensure the processes necessary to implement the Configuration Management activities described in this plan are followed;

· Interface with all organizations performing OP/SP activities to facilitate communications for the smooth transfer of products;

· Provide for CCB administration including E/BCR processing, coordination of impact assessments and follow up activities, recording of minutes and action items;

· Record and report current change request status;

· Act as the OP/SP Project point-of-contact with the Product Data Management System (PDMS);

· Provide for document release and control through the PDMS.

· Review and approve all OP/SP contractor CM Plans

Mission Data System (MDS) Software System Integration Engineer – The MDS S/W System Integration Engineer is responsible for software and associated documentation configuration management during the MDS development phase.

Quality Assurance Representative (QAR) and Software Assurance Representative (SAR) – The QAR and SAR are responsible for CM plan compliance verification, and ensure that traceability and nonconformances are documented, dispositioned and closed for hardware and software respectively.

Engineering Data Management Group (EDMG) – The EDMG is responsible for drawing, E/BCR, and Engineering Change Instruction ECI release, and for retention of paper copies of Inspection Reports (IR) and Assembly and Inspection Data Sheets (AIDS) as controlled records. 

Product Data Management System (PDMS) – The PDMS at <http://pdms> serves as the repository and status accounting agent for engineering data generated for the OP/SP Project.  PDMS shall facilitate the approval, release and management of database objects such as drawings, documents, hardware, software, Engineering/Budget Change Requests (E/BCRs), and IRs.  The PDMS standard is the, Engineering Data Management, Product Data Management System Manual, JPL STD00007, 

<http://dmie.jpl.nasa.gov/cgi/doc-gw.pl?DocID=35420>

2.0
APPLICABLE DOCUMENTS

· OP/SP Project Implementation Plan, JPL D-TBD

· OP/SP Mission Assurance Plan, JPL D-18353

· OP/SP Software Management Plan, JPL D-18864

· X2000/MDS Integrated First Delivery Project Configuration Management Plan, JPL D- 16296

· Spacecraft Transponding Modem Configuration Management Plan, 

JPL D-19428

· Mission Data System Configuration Management Plan, JPL D-18349

· JPL Standards Document, Problem/Failure Reporting System, Guidelines and Procedures, JPL D-8091

· Institutional Procedure for Redlining Documents (System Procedure)

· Institutional Procedure for Use of Unreleased Drawings for Fabrication (System Procedure)

· JPL Drafting Manual, JPL STD00001

· JPL Numbering of Engineering Documents Standard, JPL STD00003

· Engineering Data Management, Product Data Management System Manual, JPL STD00007

· Document and Data Control Standard, JPL-STD00010

· Management of Active and Inactive Records (Policy)

· Detail Mechanical Part and Assembly Serialization, QAP 61.4 

· Use of Parts Acceptance Tag, QAP 141.12

3.0
CONFIGURATION IDENTIFICATION

3.1
Configuration Identification Overview

Configuration Identification activities are comprised of:

· Establishment of baselines

· Determination of product structure

· Selection of Configuration Items (CI)

· Documenting the CI’s physical and functional characteristics

· Allocating identification characters or numbers to the OP/SP Controllable Objects

3.2
Controllable Objects 

Configuration Item is the term used for each of the logically related components that make up some discrete element of the system being developed.  Configuration Items may be developed, provided by a system contractor, purchased from a vendor, or provided by a customer for integration into the final system.  OP/SP Project hardware CIs are identified in the Equipment and Indentured Parts Lists, and software CIs are identified as described in the OP/SP Software Management Plan, JPL D- 18864, <hyperlink TBD>. 

Documents associated with CIs or which record requirements, plans, or certain procedures are considered Controlled Documents (CDs) and identified by document number, title, revision identifier, cover date, approval authority, change control type, and the project milestone that activates change control, i.e. baseline.  OP/SP Project controlled documents are identified in the Master Controlled Document List (MCDL)/Document List (Tree). 

Controlled Records (CRs) provide objective evidence that the process or procedure has been satisfactorily completed.  Each CR will have a governing procedure in which it is called out or referenced; it’s repository/location identified, retention time defined and final disposition explicitly stated. 

3.3
Baselines 

Baselines for the OP/SP Project are established incrementally as the requirements definition and detail design process proceeds through the OP/SP Mission reviews accomplished initially by the EO, PKE and SP Mission Preliminary Design Reviews (PDRs).  By PDR, all mission level and interface requirements are identified and subject to formal change control practices through the OP/SP Project CCB process as described in Section 4.2.2 of this plan.

Following the Mission PDRs, the requirements allocation or decomposition process continues and the product definition data expands to include the incremental release and control of the detail design.  The Mission Critical Design Review (CDR) is the next major milestone that is conducted to ensure that all the requirements have been identified and that the released detail design documentation will correctly implement the mission requirements.  During this process, formal change control practices are implemented that follow the OP/SP levels of control addressed in Section 4.2.2 of this plan.

Product baselines are incrementally determined as well and confirmed by the completion of the hardware, software and support equipment certification records.  Multi use software delivered for the OP/SP Mission will be provided to the OP/SP Project in a series a builds with increased functionality contained within each build.  A Software Review Certification Record (SRCR) will accompany each build delivery. 

3.4
Requirements Identification
The Dynamic Object-Oriented Requirements System (DOORS) is a requirements management and information traceability tool used throughout the OP/SP missions development process. It is used to identify, track and trace technical design requirements into the final product.  Each requirement has a unique identifier within its DOORS module.

3.5
Hardware Identification
An OP/SP reference designator system is developed and shall be used to identify all OP/SP hardware to the parts level.  Complete traceability shall be provided through PDMS.  The list of parts and associated reference designators, maintained by OP/SP System Engineering shall be used as part of a hardware identification schema.  For a description of the OP/SP Project reference designators see Appendix C.

The OP/SP Project shall use the PDMS to manage all hardware documentation, including drawings and part lists. PDMS shall serve as a repository for engineering data as well, generated for the OP/SP Project and will contribute to CM and control of the products.  PDMS will facilitate the management of documentation, such as drawings, change requests, specifications, etc.  Through PDMS users can access OP/SP Project product definition data.  Configuration management is achieved via embedded PDMS process rules combined with an electronic vault that ensures only authorized persons create, change, and/or approve release of models, drawings, and related documentation.  The Electronic Parts Information Network (EPINS) <hyperlink> will also be utilized as a separate tracking system prior to integration of the hardware into subassemblies.

3.5.1
Hardware Product Serialization

Each hardware element of the deliverable product provided by JPL shall be identified as a CI with a unique serial number.  Hardware serial number assignments are described in QAP 61.4, Detail Mechanical Part and Assembly Serialization, <http://dmie.jpl.nasa.gov/cgi/docgw.pl?DocID=36798> and are the responsibility of the JPL Quality Assurance (QA) Organization. 

3.5.2
Lot Date Coding and Limited Shelf Life Items

Lot Date Codes and Limited Shelf Life Items identifiers shall be applied as required using JPL QA Part Acceptance Tags, as described in the Use of Part Acceptance Tag, QAP 141.12,

<http://dmie.jpl.nasa.gov/cgi/doc-gw.pl?DocID=35604>

3.6
Documentation Identification
OP/SP controlled documents shall be identified with JPL document numbers, titles, cover dates, and revision indicators according to the provisions of the JPL Document and Data Control Standard, JPL-STD00010, 

<http://dmie.jpl.nasa.gov/cgi/doc-gw.pl?DocID=38292>.

3.6.1
Interface Control Document Identification

OP/SP Interface Control Documents (ICD)s are required to ensure equipment and software design compatibility with externally provided elements.  ICDs are identified on the OP/SP MCDL/Document List (Tree) and maintained within the PDMS.  Software to software interfaces are identified by Application Programming Interfaces (APIs) and are maintained within the DOORS tool.

3.6.2
Drawing Identification

OP/SP engineering drawings shall be prepared and identified according to the requirements or the JPL Drafting Manual, JPL STD-00001 (D-9258), 

<http://dmie.jpl.nasa.gov/cgi/doc-gw.pl?DocID=35596>.

3.6.3
Engineering Documents Numbering

OP/SP engineering documents shall be numbered according to the requirements of the JPL Numbering of Engineering Documents Standard, JPL STD-00003, 

<http://dmie.jpl.nasa.gov/cgi/doc-gw.pl?DocID=35192>.

3.7
Software Identification

Software is being delivered by the MDS First Delivery Manager, working with OP/SP.  OP/SP adapts the software provided by MDS to produce integrated flight, ground and test software.  The versions of software delivered shall be labeled to clearly identify the modules, components, and frameworks for both function and version.  OP/SP software requirements documents, interface requirements, software detail design, build instructions, test requirements, user manuals and operating guides shall each be uniquely identified.

Requirements, code and software anomalies are identified using the following tools:

· The Dynamic Object-Oriented Requirements System (DOORS)- Software interface requirements will be contained and controlled within the DOORS tool.

· CCC/Harvest- The CCC/Harvest tool process driven approach will be used to ensure identification practices are followed and consistent throughout the software development and operational lifecycle.

· The Automated Anomaly Management System (AAMS)- The AAMS tool will be used to identify and originate, update, view, query and search on anomalies written against OP/SP software.

4.0
CONFIGURATION CONTROL

4.1
Configuration Control Overview

Configuration Control is the process of controlling baselines and changes to those baselines. 

4.2
Configuration Control Process

Baseline changes for OP/SP flight, support equipment, and test environment hardware and software including associated documentation are processed using the tailored OP/SP change management system embedded in the PDMS.   This includes provisions for handling engineering changes and budget liens on a single form, the OP/SP Engineering/Budget Change Request (E/BCR).  E/BCR forms (Appendix D) shall be used for requesting and approving engineering changes and budget liens.  JPL Engineering Change Instruction (ECI) forms <http://forms> shall be used to document changes made to drawings as a result of approved E/BCRs.

The OP/SP E/BCR form is available as a Word document in the PDMS at: <https://pdms>.   The E/BCR initiators may obtain E/BCR numbers electronically in the PDMS.  The numbers are generated automatically as OP/SP change request meta-data records are created and saved in the PDMS.  Budget liens for proposed engineering changes shall be documented on OP/SP E/BCR forms and funding shall be approved with the approval of the E/BCRs.

4.2.1
Level of Control

Formal change control shall be implemented incrementally as addressed in Section 3.3.  The CM Engineer working with the Project Manager, Flight System Manager, Project Engineer, Level 3 Leads, System Engineers and the PEMs determines this level of control for the configuration documentation.  See table 4.1 for the minimum levels of configuration control.  More rigorous configuration control is at the discretion of the PEM.

Configuration Documents
Engineering Models
Flight Models

Project Plans and Requirements
C
C

Detailed Design
R
C

Functional Requirements (Level 4)
C
C

Fabrication and Assembly Drawings
R
C/R*

Test Plans
R
C

Test Procedures
R
 R**

Interface Control Drawings
C
C

C = Baselined and under formal configuration control

R = Redline changes made according to the JPL System Procedure- Institutional Procedure for Redlining Documents (see paragraph 3.4.2).  Baselines are controlled and status accounted.

*
Redline changes will be incorporated prior to HRCR

**
Redline changes will be incorporated as determined by the Flight System Manager

Table 4.1, Minimum Levels of Configuration Control

4.2.2
Change Classification

Table 4.2 shows the different EO, PKE and SP Missions classes of change, and respective descriptions and approval authority.  The change classifications are numbered coincident with hierarchical project levels to enable system-engineering determination of where dispositions can be handled at the lowest level possible.  Class 1 changes are changes to policies or requirements imposed by NASA or the JPL Directorate and are outside the scope of this plan.  The System Engineers (EO, PKE or SP) shall each receive copies of the E/BCRs for review.   Each System Engineer shall assign the classification levels for his/her respective mission.  Level 3 changes affecting external instrument interfaces require the Flight Instrument Development Manager’s signature for approval.  

The E/BCRs are handled at the levels assigned and the level leads shall have approval authority.  To the extent possible impact assessments are made at the lead level meeting or Configuration Change Board where the dispositions are made.  The OP/SP configuration control process flow is shown in Figure 1.

An additional classification called “Doc” is used to make clarification type changes including information only and typo changes. This classification is established for minor document revisions that clarify the design portrayal for rectifying simple errors in documentation, which do not affect the hardware or software in any way.  “Doc” classified E/BCRs are dispositioned by the document owner. 

OP/SP E/BCR CLASSES AND APPROVALS

CLASS
DESCPRIPTION
APPROVAL

1
A change to policy or requirement imposed on the project that is controlled by NASA, or JPL Directorate
Beyond the scope of this plan

2A
Level 2 Changes:

a) not meeting Class 1 criteria or;

b) that modify a project level approved item (documentation or equipment) or;

c) for which project level contingency funds and/or schedule reserves are required
CCB action:

Project Manager chairs



2B
Changes:

a) not meeting Class 1 or 2A criteria or;

b) for which systems level contingency funds and/or schedule reserves are required or;

c) that make interchangeable hardware at the spares level become non interchangeable (e.g. EO/PKE common items) or;

d) that is elevated from Class 2.5 by the Project Engr.
CCB action:

Flight System Manager chairs

2.5
Changes:

a) not meeting Class 1, 2A or 2B criteria and;

b) cannot be dispositioned at Class 3  
Project Engineering Team:

Project Engr. chairs

3
Changes:

a) not meeting Class 1, 2A, 2B, or 2.5 criteria and;

b) initiated at level 3 and; 

c) cannot be dispositioned at Class 4/5 or

d) affecting external instrument interfaces
Level 3- Systems Lead, and/or Flight Instrument Development Manager, as applicable



4/5
Changes:

a) not meeting Class 1, 2A, 2B, or 3 criteria and;

b) initiated at level 4/5
Level 4/5- PEM

Doc
Changes that are “information only” or typo changes to documentation
Document Custodian

Table 4.2, E/BCR Classes and Approvals
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Figure 1, OP/SP Configuration Control Process

4.2.3
Interchangeability and Re-identification

Configuration Items identified with the same part number shall be physically and functionally interchangeable.  Design changes modifying a CI to the extent of losing interchangeability with the existing item require re identification applied to the non-interchangeable item. 

4.2.4
Use of Redlined Drawings and/or Procedures

In the process of fabrication, assembly or test operations, if a need arises to redline a drawing and/or procedure, the Institutional Procedure for Redlining Documents (System Procedure) found in DMIE at: 

<http://elias.jpl.nasa.gov:8080/cgi/doc-gw/DocID/32712/?KD=dmie> shall be implemented.  Fabrication and assembly drawing redline changes will be incorporated prior to Hardware Requirements Certification Record (HRCR).  Test procedure changes will be incorporated as determined by the OP/SP Flight System Manager.  
4.2.5
Use of Unreleased Drawings for Fabrication

Should the need arise to fabricate product to unreleased drawings, the Institutional Procedure for Use of Unreleased Drawings for Fabrication (System Procedure) found in the DMIE at: <http://elias.jpl.nasa.gov:8080/cgi/doc-gw/DocID/34052/?KD=dmie> shall be implemented.

4.3
Waivers

Waivers shall be processed according to the requirements for Waivers found in the OP/SP Mission Assurance Plan, JPL D-18353, <TBD hyperlink>.

Category B (project) Waiver Request forms are available in the PDMS at:

<https://pdms>.  The project Waiver Request initiators may obtain waiver numbers electronically in the PDMS.  The numbers are generated automatically as OP/SP Waiver meta-data records are created and saved in the PDMS.

5.0 CONTRACTOR CONFIGURATION MANAGEMENT REQUIREMENTS

5.1
Contractor CM Programs

JPL Contractors/Vendors apply their own institutional Configuration Management programs to deliverable configuration items, and as authorized by the OP/SP Project, have access to the JPL Product Data Management System (PDMS) and the Unified Problem Reporting System (UPRS).  

5.2 Contractor CM Plans

All contractor CM Plans shall be reviewed and approved by the OP/SP Configuration Management Engineer (CME) and shall:
1. Define the baselines (e.g. requirements, design, operational) and when they are established.

2. Identify when the requirements are baselined.

3. Identify when the detail design for hardware and software is considered baselined.

4. Identify how CM requirements are flowed down and verified to subcontractors.

5. Define the product identification schema for hardware, software and firmware.

6. Identify how piece parts/components/software versions are traced to “where installed” for all uses.

7. Identify where traceability/status information is retained, maintained and accessed.

8. Identify change management processes.

9. Describe the verification process used to ensure “as designed” to “as built” reconciliation.

10. Describe the verification process that ensures that all changes have been reviewed, program impacts assessed and approved prior to implementation.

11. Describe the process that ensures approved changes have been incorporated into the requirements of detail design.

12. Describe the process by which waivers are assessed and dispositioned.

6.0
INTERFACE MANAGEMENT 
6.1
Integrated First Delivery Project Interface
Configuration Management of the X2000/MDS Integrated First Delivery Project (IFDP) products delivered to the OP/SP Project is described in the X2000/MDS Integrated First Delivery Project Configuration Management Plan, JPL D- 16296, <http://dsst-lib.jpl.nasa.gov/Get/File-1255/IFDPMCDL.htm>.

When IFDP products are delivered to the OP/SP Project they shall then be subject to the requirements of this plan.

6.2
Mission Data System Interface
Configuration Management of the OP/SP Project end-to-end missions’ software system during development by the MDS is described in the Mission Data System Configuration Management Plan, JPL D-18349, 

<http://dsst-lib.jpl.nasa.gov/dscgi/admin.py/Get/File-1186/mdsmcdl.htm>

During OP/SP Project adaptation and extension of the MDS software for the OP/SP missions, configuration management shall be subject to this plan.

6.3 Spacecraft Transponding Modem Interface
Configuration Management of the Spacecraft Transponding Modem (STM) delivered to the OP/SP Project is described in the STM Configuration Management Plan, JPL D-19428.  When STM products are delivered to the OP/SP Project they shall then be subject to the requirements of this plan.

7.0
CONFIGURATION STATUS ACCOUNTING

7.1 Configuration Status Accounting Overview

Status Accounting defines the OP/SP procedures for the collecting, recording, processing and maintaining of engineering data necessary for producing configuration status accounting lists and reports.

7.2
OP/SP Project Status Accounting Tools

The PDMS, CCC Harvest, DOORS, the UPRS and the Automated Anomaly Management System (AAMS) produce Status Accounting lists and reports.  

7.2.1
Product Data Management System

The PDMS tracks data required to design, manufacture and build the OP/SP Project flight hardware and software, and ground support equipment.  Lists are produced from engineering documentation and “as built” data submitted to the PDMS.  The PDMS produces records for release and revision status of engineering documentation, changes approval, and implementation status.  The PDMS web site is located at <http://pdms>

PDMS maintains OP/SP configuration databases and provides status reporting of all configuration lists.  EO, PKE and SP mission unique status lists may be generated as required. 

The primary configuration lists generated and revised for the OP/SP Project by PDMS are:

Equipment List- Lists the configuration of items managed and delivered to Assembly, Test, and Launch Operations ATLO.

Indentured Parts List (IPL)- Lists CI level flight parts having indentured position with respect to subassemblies and assemblies.  The IPL constitutes the as-designed configuration.

Drawing Tree-Indentured Drawing List (IDL)- Lists all detail, subassembly, and assembly flight hardware drawings by indentured position.

Consolidated Indentured Parts List (CIPL)- Identifies the as-built condition of each JPL-designed flight hardware CI.  The CIPL includes serial numbers, inspection data, waivers, and any other pertinent as-built input.

EIPL/CIPL Difference List- indicates the differences between the as-designed (IPL) and the as-built (CIPL) documentation.

OP/SP Project Indentured Document List (Tree)- Lists OP/SP Project documents indentured by Work Breakdown Structure level. 

OP/SP Project MCDL- lists the current revision status of all OP/SP documents and drawings released through EDMG or provided to PDMS by the OP/SP Project.  The MCDL is automatically produced in PDMS as documents are released from the Document List (Tree)

Master Waiver Status List- indicates the status of waivers, their release dates, subsystems affected, document number and paragraph or requirements being waived.

Change Status Report- indicates the status of E/BCRs, their release dates, documentation and/or equipment affected, the follow-up engineers assigned, and E/BCR closure date.

Open E/BCR List- Indicates the same information as the Change Status Report except it lists only open (active) E/BCRs.

IPL-CIPL Status Report- List indicating the IPL’s release date, the as-built data received date, and the CIPL release date.

Inspection Report Lists- lists all Inspection Report data received by PDMS. 

7.2.2
CCC Harvest <hyperlink>

CCC Harvest provides capabilities for software version control, problem tracking, release management, concurrent development, parallel development, automated build management, interactive merge support, and emergency maintenance management.

7.2.3
Dynamic Object Oriented Requirements System (DOORS)

The status of tests completed against requirements is tracked in DOORS.

7.2.4
Unified Problem Reporting System (UPRS), <https://problemreporting>

The status of Problem/Failure Reports (PFR) is tracked within the web site based UPRS.  The UPRS is implemented according to the requirements of Problem/Failure Reporting System, Guidelines and Procedures, D-8091 <http://dmie.jpl.nasa.gov/cgi/doc-gw.pl?DocID=35506>.

7.2.5
Automated Anomaly Management System

The status of OP/SP software anomalies is tracked within the web based AAMS.  AAMS is a closed loop system that identifies, tracks, assigns and shows closures for all software anomalies.
7.3
Management of Active and Inactive Records
The PDMS, UPRS, CCC Harvest and AAMS will be used to manage OP/SP controlled records according to the JPL institutional Management of Active and Inactive Records Policy <hyperlink>.

8.0
CONFIGURATION VERIFICATION

8.1
Configuration Verification Overview
Configuration Verification provides confirmation that the product, as defined by the configuration documents, conforms to functional and physical requirements.  Configuration verification involves a continuous comparison of the equipment with the controlling documentation.

8.2
OP/SP Project Verification Process
8.2.1
Functional Configuration Audit

A Functional Configuration Audit (FCA) will be performed by OP/SP System Engineering to verify that all required hardware and software functional and performance tests have been accomplished, and that the results have met the functional and performance requirements.  The DOORS tool will be used to facilitate the FCA process by delineating the tests, test methodology and test completion status for the OP/SP requirements.  

8.2.2
Physical Configuration Audit

A Physical Configuration Audit (PCA) will be performed to verify that the “as built” configuration meets the “as designed” configuration requirements.  For hardware the PCA shall be performed by the QAR for each CI prior to completing the Hardware Requirements Certification Record (HRCR) or Support Equipment Certification Record (SECR), and for the build and test during Integration and Test in ATLO.  For software the PCA SAR shall verify that the Computer Software Configuration Items (CSCI) have been built in accordance with the detail design and requirements specifications.   The software PCA shall be conducted prior to completing the Software Review Certification Record (SRCR).  HRCR, SECR, and SRCR forms are found in Appendix E.

8.2.3
Verification Procedures

The following procedures shall be implemented for OP/SP Configuration

Verification:

· Configuration Management as specified in this plan

· Quality Assurance in process and pre-acceptance inspections certifying the                as-built condition of the equipment

· The Hardware Requirements Certification Record (HRCR) and associated review, which includes all identified hardware and associated documentation used as the vehicle for official acceptance of deliveries to ATLO

· The Support Equipment Certification Record (SECR) and associated review, which includes all identified support equipment  and associated documentation used as a vehicle for official acceptance of deliveries to ATLO  

· Software configuration verification after end-to-end mission software integration and during system level verification on test or flight equipment

· Software Review Certification Record (SRCR) and associated review used as the vehicle for official software deliveries to the OP/SP Project

· The Launch Readiness Review is used as the vehicle to report the status of the configuration prior to launch.  

Appendix A – Acronym List


AAMS
Automated Anomaly Management System


AIDS
Assembly and Inspection Data Sheets


API
Application Programming Interface


ATLO
Assembly, Test, and Launch Operations


CCB
Configuration Control Board


CDR
Critical Design Review


CI
Configuration Item


CIPL
Consolidated Indentured Parts List


CM
Configuration Management


CME
Configuration Management Engineer


CR
Controlled Record


CSCI
Computer Software Configuration Item


DOORS
Dynamic Object Oriented Requirements System


E/BCR
Engineering/Budget Change Request


ECI
Engineering Change Instruction


EDMG
Engineering Data Management Group


EE
End-to-End


E/IPL
Equipment/Indented Parts List


EM
Engineering Model


EO
Europa Orbiter


EPINS
Electronic Parts Information Network


FCA
Functional Configuration Audit


HRCR
Hardware Requirements Certification Record


ICD
Interface Control Document


IDE
Interactive Development Environment


IDL
Indented Drawing List


IR
Inspection Report


MCDL
Master Controlled Document/Data List


MDS
Mission Data System


NASA
National Aeronautics and Space Administration


OP/SP
Outer Planets


PCA
Physical Configuration Audit


PDMS
Product Data Management System


PDR
Preliminary Design


PEM
Project Element Manager


PET
Project Engineering Team


PF
Protoflight


PFR
Problem/Failure Report


PKE
Pluto Kuiper Express


QA
Quality Assurance


QAP
Quality Assurance Procedure


QAR
Quality Assurance Representative


SAR
Software Assurance Representative


SECR
Support Equipment Certification Record


SP
Solar Probe


SRCR
Software Review Certification Record


TMOD
Telecommunication and Missions Operations Directorate


UPRS
Unified Problem Reporting System

Appendix B – OP/SP Level Leads Requirements Structure
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Appendix C – Reference Designator Example

EXAMPLE OF THE FLIGHT SYSTEM REFERENCE DESIGNATION 

METHODOLOGY FOR OP/SP HARDWARE*

For a Capacitor (C106) on a Printed Wiring Board (PWB2) in a Power Supply (PS02) in the AACS Subsystem (07) on the Spacecraft System (20) In the

Outer Planets/Solar Probe Project (OPSP)

* Level Ref Designation = 
OPSP-2007-PS02-PWB2-C106

----- --------------   
     --- 
---- ---- ---- ----

                          |    | |  |    |    |

1   Program (N/A)         |    | |  |    |    |

2   PROJECT --------------+    | |  |    |    |

3   SYSTEM --------------------+ |  |    |    |

4   SUBSYSTEM -------------------+  |    |    |

5   ASSEMBLY -----------------------+    |    |

6   SUBASSEMBLY -------------------------+    |

7   PART -------------------------------------+

Appendix D – OP/SP Engineering/Budget Change Request Form

JPL

Outer Planets/Solar Probe

Engineering/Budget Change Request
Initiator:

                                                   
Date:

     

E/BCR #

     
Rev

     

Title:


     
Effectivity:

 FORMCHECKBOX 
 EO   FORMCHECKBOX 
 PKE   FORMCHECKBOX 
 SP
Follow up:

 FORMCHECKBOX 
 Yes    FORMCHECKBOX 
 No
Sheet 1 of      

Project Element:

 FORMCHECKBOX 
 Flt. Sys. Mgmt.

 FORMCHECKBOX 
 Project Engr.

 FORMCHECKBOX 
 Mission Design

 FORMCHECKBOX 
 Mission Assurance


 FORMCHECKBOX 
 Safety

 FORMCHECKBOX 
 Systems

 FORMCHECKBOX 
 Software

 FORMCHECKBOX 
 Science/Instrument
 FORMCHECKBOX 
 Avionics

 FORMCHECKBOX 
 Mech./Thermal/Prop.

 FORMCHECKBOX 
 Telecommunications

 FORMCHECKBOX 
 ATLO

 FORMCHECKBOX 
 Launch Vehicle


 FORMCHECKBOX 
 Launch Approval

 FORMCHECKBOX 
 Ops/MOS

 FORMCHECKBOX 
 IFDP System

 FORMCHECKBOX 
 STM System

 FORMCHECKBOX 
 Other      

Ref. E/BCR/PFR/Waiver

          

 

Change Requested:

         

Reason for Change:

        



Costs:  FORMCHECKBOX 
 $K  FORMCHECKBOX 
 $M
FY00
FY01
FY02
FY03
FY04
FY05
FYO6
FY07
Total

Account(s) Affected- From:










     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
     
     

Account(s) Affected- To:










     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
     
     

FY Augmentation Totals:
     
     
     
     
     
     
     
     
     

Schedule and REC/DELs:

     

Advocate:

     



Required Signatures:

 FORMCHECKBOX 
 PEM (level 4/5)

 FORMCHECKBOX 
 Sys. Lead (Level 3)

 FORMCHECKBOX 
 Flt. Inst. Dev. Mgr.

 FORMCHECKBOX 
 Project Eng. (Level 2.5)

 FORMCHECKBOX 
 Flt. Sys. Mgr. (Level 2B)

 FORMCHECKBOX 
 Project Mgr. (Level 2A)


Signature:

     
     
     
     
     
     
Approved:

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

Disapproved:

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 


Date:

     
     
     
     
     
     

OP/SP E/BCR Form, Aug 14, 2000

 JPL


OP/SP Engineering/Budget Change Request #       Rev.      
           Sheet 2 of      
FOLLOW-UP WORK SUMMARY

REF.
DESIG.
SERIAL

NUMBERS
ID NUMBER
ENGINEER
H/W NAME, DOCUMENT TITLE, S/W DELIVERY, RETEST,                 

ANALYSIS UPDATE, ETC.

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

     
     
     
     
     

OP/SP E/BCR Form, Aug 14, 2000

JPL

OP/SP Engineering/Budget Change Request #       Rev.      
           










Sheet       of      
CONTINUATION PAGE:

     
Change Requested:

         

Reason for Change:

        



Costs:  FORMCHECKBOX 
 $K  FORMCHECKBOX 
 $M
FY00
FY01
FY02
FY03
FY04
FY05
FYO6
FY07
Total

Account(s) Affected- From:










     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
     
     

Account(s) Affected- To:










     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
     
     

     
     
     
     
     
     
     
     
     
     

Carry Totals Fwd. To Page 1:
     
     
     
     
     
     
     
     
     












OP/SP E/BCR Form, Aug 14, 2000
Appendix E – HRCR, SECR and SRCR Forms



TBD

Appendix F – PDMS Specifics

The OP/SP Project will incur costs of $855/mo (service line item that does not include JPL burden) as an active PDMS user.  Additional information follows:

1) The OP/SP Project would incur the monthly fee only after two hundred (200) or more OP/SP records are tracked in the system.

2) There is no set-up cost, however, PDMS personnel can/will assist OP/SP personnel in “basic” adaptation.  In the unlikely event that our tailoring requests prove to be special/unique, then there is a remote possibility of having to pay for this service.  This should be considered unlikely.

3) PDMS has a help desk that is available during prime shift hours at 4-9714.  In the event of a particularly difficult problem/situation, PDMS personnel such as Michael Stefanini can make individual office location visits.

4) Training is provided at no added cost and includes group and/or personal instruction.
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