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Preface

P1.  PURPOSE

The purpose of this procedure is to establish the process for conducting environmental test engineering and integration. This process includes within scope operation and maintenance of the GSFC environmental test facilities; development and execution of environmental verification in accordance with Product Validation Plans; design, analysis, and fabrication of environmental test fixtures; support of clean-room operations; and mechanical integration support for flight payloads

P2.  REFERENCES

a. GPD 1270.3, GSFC Quality Management System 

b. ESD Facilities and Capabilities Manual

c. GPG 8072.1, Process Control

d. Mechanical Systems Center Safety Manual

e. GPG 6400.1, Handling, Storage, Packaging, Marking, Preservation, and Transportation

f. 500-WI-6400.1.1 Operation of Lifting Devices and Equipment (LDE) for Product Handling

g. GPG 8730.1, Calibration and Metrology

h.   GSFC Form 549-001

P3.  SCOPE 

This procedure applies to those Environmental Test and Integration activities conducted by GSFC under the authority of Code 549.


P4.  DEFINITIONS

a. Work Directive (WD) – GSFC Form 549-001, provides the support contractor authorization to perform work and provides a short scope of work description.

b. Safety Sheet. A standard check sheet established and used to quickly determine specific safety issues for a given activity or project.  This document is required in advance of any facility operations. 

c. Test Plan - Provided by the Product Design Lead describing the overall plan for conducting a particular test.

d. Test Procedure - Test item specific document. Derived from the Test Plan and the Process Management Plans.

e.
Validation Plan - A written plan describing how analysis, comparison, and testing will be used to validate that a design meets all requirements.

P5.  AUTHORITIES AND RESPONSIBILITIES
N/A

P6.  CANCELLATION

549-PG-8700.1.1 Rev A

P7.  QUALITY RECORDS

	Quality Record Title
	Record Custodian
	Retention

	
	
	

	
	
	


Implementation

In this document, a requirement is identified by “shall,” a good practice by “should,” permission by “may” or “can,” expectation by “will,” and descriptive material by “is.”

1. Environmental Test Engineering and Integration Process Implementation

The Environmental Test Engineering and Integration Branch, Code 549, is responsible for the environmental test and integration processes for GSFC hardware products.  Environmental Test and Integration processes are controlled in accordance with GPG 8072.1, Process Control, and are as follows:

a) Structural and Dynamic Test: This area includes processes such as vibration, static loads, centrifuge, acoustics, modal, and mass properties testing.

b) Electro Magnetic Test: This area includes processes such as conducted susceptibility, radiated susceptibility, magnetic field susceptibility, conducted emissions, radiated emissions, magnetic field emission, and magnetic properties testing.

c) Space Simulation Test: This area includes processes such as thermal/vacuum cycling, bake out, and thermal balance testing.

During design activities, the Product Design Lead (PDL) identifies the environmental test and integration requirements for hardware production. These requirements are documented in the Validation Plan and are developed with support from Code 549 environmental project engineers and test engineers assigned to the Product Development Team. Detailed test plans are developed in accordance with the Validation Plan and assigned to the appropriate process owner within Code 549. 

Under certain circumstances environmental test and integration services are provided for external customers such as other NASA Centers, other government agencies, or industry. These services are provided on a non-interference basis and are authorized in accordance with the customer agreement requirements of the GSFC Quality Manual (GPG 8730.3).

2. Environmental Test and Integration Process Owners

In accordance with GPG 8072.1 the process owner is the single, lowest level organization with institutional responsibility for overseeing a process to ensure that it is implemented effectively. For the structural and dynamic test, electro magnetic test, and space simulation processes the process owners are the respective section heads, Code 549.2, Code 549.3, and Code 549.4. 

Each process owner is responsible for ensuring the environmental test or integration process under his control is carried out under controlled conditions in accordance with the GSFC Quality Management System. Code 549 process owners assess existing test and integration process capabilities in terms of the specific requirements. The process owner develops and manages new process to meet customer needs and periodically reviews the effectiveness of the process through analysis of process metrics.

3. Process Management Plans

Code 549 process owners develop a Process Management Plan for each integration and test process under their authority. Process Management Plans address the following:

a. Documented procedures defining the manner of test and integration where the absence of such procedures could adversely affect quality;

b. Use of suitable equipment, and a suitable working environment;

c. Compliance with reference standards/codes, quality plans, and/or documented procedures;

d. Identification, monitoring and control of suitable test and integration parameters and product characteristics;

e. The approval of processes and equipment;

f. Criteria for workmanship, stipulated in the clearest practical manner;

g. Suitable maintenance of equipment to ensure continuing process capability (including internal    equipment and system level calibration and metrology).

4.
Environmental Test and Integration Capability Evaluation

Continuing process capability is evaluated by the results of monitoring of process parameters identified in the Process Management Plan.

a. Product Evaluation - Processes that yield unacceptable product are subject to corrective action, root cause analysis, and investigation in accordance with GPG 1710.1.  Product evaluation is not within the scope of this PG.

b. Process evaluation - In accordance with the Process Management Plan, process parameters shall be monitored and evaluated over time for evidence of negative trends or out of control situations. Specific statistical techniques to be employed will be defined and documented in accordance with GPG 8070.2.

The process owner shall maintain records of process evaluation and process correction.  Process metrics includes those needed to assess and control overall management of the multiple processes.   In the event of a process occurring that subjects a test item to out of specification levels, an Incident Report must be generated to document the problem.  The Incident Report provides the basis for evaluating the event and assessing action to prevent reoccurrence of the problem.  Approval by the Code 549 Branch Head is required to close out an Incident Report.

5.
Functional Support

All Environmental Test and Integration processes are supported by the following Code 549 Branch functional support elements.

a) Environmental Project Engineering.   The Environmental Project Engineering function is performed by Code 549.1. This function provides environmental and verification engineering support to Product Design Teams; and the management and administrative interface to the environmental test and integration processes. As a member of the PDT, the Environmental Project Engineer participates in the development of the environmental testing requirements of the Validation Plan and provides verification engineering for the execution phase of the validation plan The Environmental Project Engineering function provides resource requirements definition and oversight by: creating project estimates and proposals; negotiating resource requirements for both manpower and funding; tracking project costs; jointly authorizing project task statements of work with the Product Design Lead; managing contractual vehicles for work execution; and managing project documentation requirements including funding documents and agreements.  This function also provides implementation coordination by: coordinating activity schedules between projects and test operations; providing the primary project interface and leadership of the PDT test support team; assuring that all integration and test requirement information needed for safe execution are collected and disseminated; and coordinating the PDT test support team to assure all environmental test and integration requirements are achieved. 

A work directive (WD) provides the authorization for the test facility support contractor to initiate work to prepare for and conduct the test. The Environmental Project Engineer assigned to the project prepares the WDs.  Separate WDs are to be prepared for each test and are also to be prepared for a level of activity such as integration or clean room support.  The WD is generated from project requirements as stated in the Validation Plan and detailed in test plans.  From these requirements, the manpower and materials are estimated to complete the test.  After project approval, the WD is processed and the test is initiated.  Additional work not identified in the original WD must be authorized by the Environmental Project Engineer and approved by the project prior to being conducted.  Under rush situations, the process owner has authority to authorize work begin provided the WD will be approved and available within 24 hours.
b) Safety
 Protection of people, flight hardware, and facilities (in that priority) takes precedence over all other requirements.  Any time a potentially hazardous activity is planned a Safety Data Sheet is required. In order to assess a safety issue an analysis of the condition may be required. Examples of issues of particular concern are: hazardous gasses and liquids (such as ammonia, chlorine, and caustics), radioactive materials, flammable materials, stored energy in the forms of spinning masses, pressurized systems, sprung systems, batteries, and chemicals (explosives). Unusual handling or lifting requirements are also of concern.  Stability, controllability, and strength of the lifting system must be analyzed.

The Mechanical Systems Center Safety Manual discusses these issues in greater detail.  The manual provides requirements that all activities and projects using the within scope facilities must adhere to.

When deemed appropriate by the Branch head or Branch engineer, Code 549 will perform a detailed risk assessment study prior to executing an activity in question.  The assessment will define specific risks, estimate likelihood of the risk, and describe the likely result of the risk.  As part of the study, the Branch will make recommendations on how to reduce the risk, or eliminate the adverse outcome of the risky event.

Under certain conditions, a safety procedure must be written to address the activity needed to alleviate a specific risk.  Code 549, in conjunction with Code 205 and project personnel, will write the safety procedure.  Codes 205 and 549, a project representative, and others if circumstances dictate, will approve the procedure.

c) Logistics

Handling – Product handling is conducted in accordance with project procedures.  The project shall identify any special precautions needed during transport, installation, and removal of the test item.  This shall include sensitivity to contamination and electrostatic discharge, and whether it contains radioactive or hazardous materials, high pressure tanks, and/or explosive devices.  These precautions shall be provided to the cognizant Code 549 personnel responsible for the test via the project supplied procedures.

Stability Analysis – The project shall prepare an analysis addressing the stability of the test item as it is handled with its MGSE throughout the test facility complex. For projects outside of code 500, this analysis must be reviewing and approved by code 549. All code 500 projects must provide supporting documentation that test item lifting stability has been addressed

Lifting – Product handling is conducted in accordance with project procedures.  All critical flight hardware test items requiring a crane for lifting must be accompanied by an approved lifting analysis.  In addition, any non-flight hardware and GSE requiring a crane may need an approved lifting analysis if there is any risk to Code 549 facilities or personnel.  Project shall perform this analysis and the appropriate Code 549 personnel shall verify it.  The analysis applicability and content is defined in the following GSFC documents:  (1) Procedure for Approval of Project Related Lifting Equipment, dated November 1992; and (2) Analysis Procedure for Spreader Bar Lift Stability.  These documents are available from the Code 549 Branch Office.

The Branch in-house guidelines require that only certified Code 549 personnel or certified support contractor personnel shall operate the Branch cranes.  Further, a certified HYDROSET operator must use an in-line HYDROSET for all lifts involving flight hardware unless the requirement is wavered by the project.

Security - Access to the Building 7/10/15/29 complex is controlled after normal working hours by locking all entrance doors.  After hours access is obtained through the use of Key Cards issued by the Goddard Security Branch.  Requests for Key Cards are made with a Key Card request form.  The form is signed by the building complex Facilities Operations Manager (FOM).  All personnel needing access to the complex for after hours test support must obtain a Key Card.  For external personnel (GSFC Visitors), temporary Key Cards with given expiration dates will be issued.  Customer coordination for these requirements is handled by the project Environmental Project Engineer.
d) Equipment calibration and repair.  All equipment requiring calibration tracking will be calibrated in accordance with reference G.  Those items that are calibrated internally will be managed in accordance with the Process Management plan specific to the item in question.

e) Quality Records.  Test procedures, response data, analyzed data, test reports are maintained by the representative process owner. These records will be kept for a period of 5 years. Prior to record disposal, authorized project personnel will be notified and provided an opportunity to extend the life of the records. Branch level documents such as Safety Data Sheets, and OHA’s are kept on file in the branch office.  Each process owner is responsible for managing his or her own quality records.  Details on quality records, where they are stored, who is responsible for them, and how they are retrieved are detailed at the Process Management Plan.

f) Equipment Modifications.  All facility modifications that will potentially effect operational performance, system accuracy, capability, safety, or otherwise effect product process will be reviewed at the Branch level prior the facility being used for product processes.  The review package together with an approval memo will be kept as a quality record.  Process Owners will identify the process used to manage facility alterations for their processes.

g) Clean Room Operations.  All Code 549 managed clean rooms, clean tents, and other contamination-controlled facilities will be operated under approved SOPs.  The SOPs will be approved at the Branch Head level.  The SOPs will detail specific requirements for access control, training requirements for occupants, monitoring standards, and contamination standards.  All facility users will be required to adhere to these standards.

h) Training. All personnel executing elements of this PG on elements of the associated Process Management Plans will be trained and qualified for performing these duties.  Training and qualification requirements will vary by job, but in all cases, will require a thorough training in, and understanding of, the GSFC QMS, this PG and associated process management plans and their referenced procedures.  In most instances, training and qualification is accomplished by professional certification, and on the job training.  In all cases, the supervisor of the individual is responsible for certifying that the individual is qualified for the task.  Some tasks require independent certification.  These tasks include flight soldering and crimping, crane operations, and man-lift/material handling machinery operations.

6.
Configuration Management

All documents needed to control the required QMS processes for Code 549 are maintained on a specified web site: http://sheds.gsfc.nasa.gov/iso9000/FlowChartpdf.pdf These documents include four PG’s listed on the GDMS and other contractor written, but NASA owned documents that are written in the WI format. These documents are controlled according to 05DC-WI01 and comply with GPG 1410.2.  

05DC-WI01 can be found at the above web site, or directly at: 

http://www549.gsfc.nasa.gov/iso9000/other/DocRepositoryProcess.pdf
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