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Preface
This manual establishes a documented product delivery system that applies to all of the Jet Propulsion Laboratory (JPL). It is based upon the International Organization for Standardization ISO 9001 standard for quality that has gained widespread acceptance around the world. Adherence to the ISO 9001 requirements establishes a disciplined approach to the design, development, production, testing, and flight readiness of our work elements that is entirely appropriate in the Laboratory's role as the world leader in robotic exploration. Its benefits will be measured in the quality of the work performed and the value provided to JPL customers and stakeholders. 
The Product Delivery System Manual describes the operation of the Jet Propulsion Laboratory (JPL) in response to the ISO 9001 requirements and as applied in a process context. An historical perspective on JPL and its relationship to Caltech is provided by way of orientation. The Manual includes an overview of the Laboratory organizations and process structure. The manner in which the ISO 9001 requirements flow into the various processes that describe the work of JPL is also described.
Overview of the Jet Propulsion Laboratory
Managed for the National Aeronautics and Space Administration (NASA) by the California Institute of Technology (Caltech), the Jet Propulsion Laboratory is the lead NASA center for robotic exploration of the solar system. JPL spacecraft have visited all known planets except Pluto (a Pluto mission is currently under study for the early part of the next decade). In addition to its work for NASA, JPL conducts tasks for a variety of other federal agencies. 
JPL's main 72-hectare (177-acre) site is at the foot of the San Gabriel Mountains near Pasadena, California, 19 kilometers (12 miles) northeast of Los Angeles. The main facility houses most of the 7500 employees. In addition, JPL manages the worldwide Deep Space Network, which communicates with spacecraft and conducts scientific investigations from its complexes in California's Mojave Desert at Goldstone; near Madrid, Spain; and near Canberra, Australia.
History
The Jet Propulsion Laboratory began in 1936 as a test site for Caltech Professor Theodore von Karman. Von Karman led the development of the organization as an Army missile development and test center leading to the development of the Corporal and Sargent missiles in the late 1940’s and early 1950’s. The formation of the National Aeronautics and Space Administration in 1958 resulted in the transfer of JPL from the Army to NASA. The Explorer-I spacecraft was the first American Earth-orbiting spacecraft, developed in less than 90 days.
The development of robotic spacecraft for the exploration of the solar system and beyond has become the primary mission of JPL. A series of Mariner spacecraft explored the near planets including Mercury, Venus, and Mars. Two Voyager spacecraft have achieved preliminary reconnaissance of all the outer planets except Pluto, and Magellan spacecraft has performed detail mapping of Venus.
Recent missions include the Galileo spacecraft to Jupiter and the Cassini spacecraft to Saturn. In addition, a spectacular landing of the Mars Pathfinder mission captivated the world on July 4, 1997.
Caltech/NASA/JPL Interaction and Relation
JPL can be viewed from four perspectives, an operating division of Caltech, a Government contractor, a NASA center, and finally a Federally Funded Research and Development Center (FFRDC).
JPL is an operating division of Caltech in the same way as academic departments such as biology or chemistry are operating divisions. There is cross staffing and learning from this relationship. Certain JPL administrative policies must conform to Caltech policies. 
JPL is a Government contractor in that is operates under one very large contract (over $1 billion per year) between Caltech and NASA. Work is accomplished under the prime contract through a series of task orders. Additional funding from other government and private organizations and companies is directed through the same prime contract as task order amendments. Requirements from the Federal Government, such as the Federal Acquisition Regulations (FAR) are passed through to JPL in the prime contract.
JPL is the principal NASA center for solar system exploration. The prime contract specifies that JPL can perform up to 25 percent of its work for other government agencies and the private sector. NASA’s day-to-day presence at JPL is maintained through the NASA Management Office (NMO). NMO approves such things as major subcontracts, funding for task order amendments and facilities work.
JPL’s role as an FFRDC puts into a special category of Government contractors. There are only about 40 FFRDC organizations, mostly in the Department of Energy. FFRDC status provides JPL with special access to sponsoring agencies and information. The status also puts JPL in a position to provide rapid response to NASA needs.
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1.   Product Delivery System Manual
The purpose of this Product Delivery System Manual (PDSM) is to establish a product delivery system (PDS) at JPL in compliance with the ISO 9001 Standard for Quality System. 
The objectives of this manual are to: 
              Provide an initial point of reference for anyone needing information on PDS activities. 

              Aid employees' understanding of the PDS and related activities. 

              Provide consistency in direction and management of the PDS.

The Product Delivery System Manual provides a descriptive guide of how work is accomplished through processes and how the ISO 9001 requirements are implemented in these processes.  
1.1  Organization and Design of the Product Delivery System Manual
The Product Delivery System Manual incorporates by reference, the Management and Quality Policy and the nineteen Response Plans. Although controlled and maintained as separate documents, the Management and Quality Policy and the Response Plans are integral components of this manual. Likewise, the Element Policies and Process Policies, which are also stand-alone documents, are incorporated by reference as appendices to this manual.
The Manual also includes information about the organizational and process context and the documentation structure of the Product Delivery System.
1.2  Control and Maintenance of the Product Delivery System Manual
The Enterprise Process and Standards Program Office is responsible for ensuring that this manual is accurate and current, for evaluating proposed changes, and for ensuring review of changes by representatives from all affected organizations.  The documents comprising the manual are controlled according to the established procedures for controlled documents and are available electronically via the IE Navigator. The IE Navigator is the institutional web interface with the electronic repository for documentation applicable to institutional operations including ISO 9001 documentation. Any printed version of this manual is uncontrolled and therefore not necessarily the current version. Approved revisions of documents are posted automatically by the IE Navigator. Revision history and archives of earlier releases of documents are also maintained electronically and are available in the IE Navigator.
2. Approach 
Management of work at JPL is accomplished through the use of processes which are implemented in a matrix organizational structure. Processes in this application are a set of linked activities that transform inputs into outputs for the customer using resource and under the control of certain guidance as it applies to the work. The approach acknowledges that people are organized in a matrix organizational structure with specific areas of responsibility. The approach also acknowledges that work performed by these people is accomplished through the implementation of various processes or parts of processes.
2.1 Quality Policy and Quality Objectives
The Management and Quality Policy identifies the Quality Policy, Quality Objectives, Management Policy, and Values for the organization.
The Quality Policy is:
JPL will deliver products that meet or exceed customer expectations, while reducing cycle time and cost.
The Quality Objectives, which are also identified in the JPL Implementation Plan as the JPL Change Goals, are: 
              We will rapidly develop and infuse cutting edge technology into flight missions and instruments.

              We will, as a collective responsibility of all at JPL, create a work environment based on mutual trust and respect that enables high-quality work and promotes personal development.

              We will base our administrative processes on best business practices.

              We will implement challenging fast-track missions and systems in a process-oriented, interdependent, multi-mission environment.

              We will engage all talents of the Laboratory in ensuring mission success.

              We will enhance our science capabilities to ensure success and excellence of all Laboratory programs and missions.

The Management Policy identifies that "all work is accomplished through processes" and that certain principles through which work will be accomplished at JPL as a process-based organization. Those principles are: 
              JPL employees at all levels and in all organizations will work as a team, trusting each other’s competence, integrity and commitment to achieving the Laboratory’s goals. Team work is the key to building and sustaining trust.

              All JPL processes must add value to the product and service intended for a customer, and all processes can, and shall, be continuously improved to add more value to subsequent products and services.

              All processes will be developed and owned at the organizational level of the Laboratory where the process work is performed, for it is at this level that employees have the opportunities to apply their talents to the best advantage of the customer. In so doing, employees will be recognized and rewarded for their creative contributions to improving the processes of which they are participants.

2.2 Implementation
The JPL Implementation Plan defines the relationship between the primary JPL customer, NASA, and JPL roles, missions, centers of excellence, and program-specific assignments. It shows how the JPL institutional, program, and project activities align with NASA enterprise goals and objectives established in current enterprise plans. It also aligns leadership, integration, and support strategies and objectives with the crosscutting NASA institutional processes established in the NASA Strategic Plan. 
The JPL Implementation Plan and the companion implementation strategy poster (The JPL Implementation Strategy) are also means for communicating with customers and employees. With the plan, customers can see how JPL is addressing their requirements, and employees can use the plan to help understand their contribution to the NASA vision and the highest-level NASA strategies, goals, and objectives. The identified Change Goals (Quality Objectives) of the JPL Implementation Plan are viewed as those targets for improvement that will move the Laboratory forward in meeting its Quality Policy. 
2.3  Scope of Compliance
All of the work at JPL is subject to internal assessments and the Product Delivery System Management Review Process. The Scope of Compliance states:
The design, production, and operation of space and ground systems, related research and technology development, science activities, and the institutional processes required to support them. 
Although only a limited number of processes are directly involved in the creation of product for the customer, all processes impact the Laboratory’s performance toward meeting the Quality Objectives and are subject to the requirements in the ISO 9001 standard. This is discussed later in the next section of this manual.
2.4 Process Context at JPL
People at JPL are organized into nine Directorates, each with a specific area of responsibility. These Directorates are further divided into Divisions, Program Offices,   or Projects.  The specific structure of the organizational elements is shown in Figure 1.

	 


 
	Figure 1 JPL Organizational Chart


Work at JPL is organized by process.  Several organizations within JPL may execute the same process.  Processes are not restricted to one organization.
It is through process policies that requirements from both internal sources, such as ongoing process improvement and reengineering activities, correctional activities, and lessons learned, and external sources, such as NASA Headquarters and ISO 9001, are defined for the Laboratory. The process nature of the Laboratory provides a framework for work descriptions that are followed at a high level by all Directorates. Individual organizations within Directorates may have specific instructions or procedures that are tailored to their organization, but still follow the requirements as expressed by the process policies.
The Laboratory processes are grouped into seven process domains (Figure 2). Each domain contains one or more processes related to the nature of work in the domain. The seven process domains are: 
              Align and Integrate - Provides interfaces between other JPL process domains and customers, partners, and beneficiaries.

              Develop Needed Technologies - Provides the technology development required to support the Develop New Products activities.

              Develop New Products - Creates the products to answer the scientific questions of space exploration.

              Generate Scientific Knowledge - Creates the experiments and analyzes the data to answer the scientific questions of space exploration using the Develop New Products results.

              Guide and Govern - Provides governing policies and guidance to the rest of the enterprise and provides interface with stakeholders (Caltech, OSHA, EPA, etc.) who are concerned with these policies.

              Acquire, Nurture, and Deploy People - The human resource and employee developments enabling process domain.

              Provide Enabling Services - Provides enabling services and the infrastructure needed by other processes to permit getting the job done.
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Figure 2 JPL Process Domain Map


The requirements of process policies are implemented through the process procedures.   The procedures which implement the ISO requirements belong to a subset of the Laboratory processes.
2.5 Requirements Flow Down in a Process Context
Institutional requirements imposed on work are reflected in the process policies (Figure 3). These policies contain requirements whose source can be both internal or external.
Customer requirements on work and in particular on products are imposed through Task Orders. 
Internal requirements generally stem from JPL culture and history and are driven by implementation strategy.  Experiences gained from ongoing and previous projects frequently alter the requirements of processes based on lessons learned.
External sources of requirements come from a variety of sources as listed below: 
              Regulatory bodies such as Occupational Health and Safety Administration (OSHA) or the Environmental Protection Agency (EPA)

              Caltech policies and directives

              General Provisions of the Prime Contract between NASA and Caltech for the operation of JPL

1.      NASA Management Instructions (NMI) or other NASA documents 
2.      Task orders specific to individual projects and tasks 
3.      ISO 9001 requirements
The ISO requirements on quality are set forth in element policies.  There is one element policy for each of the nineteen ISO elements applicable to JPL.  The requirements as stated in the elements policies closely reflect the wording from the ISO 9001 standard, differing principally to incorporate phrasing specific to the JPL environment.  Each element policy also cites the processes having implementation responsibility for one or more of the element requirements.
Work at JPL is done in accordance with the processes defined in the process map.  The requirements on processes are established through process policies, and process work is controlled by process procedures or instructions.  Handbooks, guidelines and standards are used widely at JPL and may be invoked as requirements in specific applications and instances by call out in appropriate procedures and instructions.  When not called out specifically as requirements, these documents may be used at the option and discretion of the implementing organization.
Response plans describe at a high level how work is done at JPL in response to the requirements of the element policies.  Response plans also define the responsibilities of individuals and organizational elements with respect to the activities called for by the policies.  Response plans include references to samples of the various process procedures and instructions which implement the requirements of the element policies.
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Figure 3. Requirements Flow Down
 

The JPL documentation structure requires that all requirements be stated in process policies, that implementation of those requirements be captured in process procedures, instructions, handbooks, guidelines, etc., and that records be created and maintained as provided by procedures.
  3.   Documentation Structure
The JPL Documentation Structure is divided into four parts or levels in a hierarchy-type relationship. These levels are: 
              Level I – Domain and subdomain policies, including the Management and Quality Policy and the nineteen element policies. 

              Level II –  Process definitions, process policies and the element response plans. 

              Level III –  Procedures, instructions, manuals, guidelines, handbooks, etc.

              Level IV – Records 

The Management Representative is the responsible document owner for the element policies and element response plans. The individual process owners are responsible for their process documentation including policies and procedures.  
4.   ISO Implementation in a Process Context
The process context used at JPL requires all requirements, including ISO requirements, be implemented through applicable process policies and procedures. Thus, there are no element procedures in the JPL system.  In addition, JPL does not perform servicing as interpreted from the ISO 9001/1994 Standard so ISO Element 19, Servicing, is not considered applicable. The remaining nineteen element policies list applicable processes, i.e., those processes responsible for implementing one or more of the element requirements. While all of the ISO 9001 requirements are reflected in the aggregate of the process policies, some may be reflected in multiple policies and others may only be addressed in a single process policy. 
5. ISO 9001 Element Response Plans
	Element Number
	PDS Element Name
	PDS Element Domain

	1
	Management Responsibility 
	G&G

	2
	Product Delivery System 
	G&G

	3
	Task Order Review 
	A&I

	4
	Design Control 
	DNP

	5
	Document and Data Control 
	G&G

	6
	Acquisition
	PES

	7
	Control of Customer-Supplied Product 
	DNP

	8
	Product Identification and Traceability 
	DNP

	9
	Process Control 
	DNP

	10
	Inspection and Testing 
	DNP

	11
	Control of Inspection, Measuring, and Test Equipment 
	DNP

	12
	Inspection and Test Status 
	DNP

	13
	Control of Nonconforming Product 
	DNP

	14
	Corrective and Preventive Action 
	DNP

	15
	Handling, Storage, Packaging, Preservation, and Delivery 
	DNP

	16
	Control of Product Delivery Records 
	DNP

	17
	Internal Product Delivery System Assessments
	G&G

	18
	Training
	ANDP

	19
	Servicing 
	 

	20
	Statistical Techniques 
	DNP


  

	Applicability: This manual applies to all JPL employees.
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