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TEST OPERATION PROCEDURE PREPARATION AND CHANGE CONTROL

1.
INTRODUCTION


1.1   Scope.  This instruction establishes the minimum requirements and describes the method of preparation, issuance, and change control of test operation procedures.


1.2   Purpose.  This instruction defines a uniform system for the preparation & control of procedures within the Structural and Environmental Test Division.


1.3   Applicability.  This instruction applies to ET21 and ET23 organizational elements that plan, direct, and perform test operations.

2.
DOCUMENTS

2.1   Applicable Documents.


ET20-OWI-001

Test Program and Documentation Control


ET23-OWI-001

Documentation Control

MWI 8715.15

Ground Operations Safety Assessment and Risk Mitigation Program


MPR 4001.1


Control of Customer-Supplied Product

2.2   Reference Documents.

MPR 8040.1


Configuration Management, MSFC Programs/Projects

MPR 8730.3


Control of Nonconforming Product

 3.
DEFINITIONS AND SYMBOLS

3.1   List of Acronyms.



LCM
Load Control & Measurements



MCD
Modal & Control Dynamics



MSFC
Marshall Space Flight Center



OC

Operations & Control



QARC
Quality Assurance Records Center



SDT
Structural and Dynamics Testing



S&MA
Safety and Mission Assurance



SST

Structural Strength Team



TPD
Test Procedure Deviation



VAS
Vibrations, Acoustics, & Shock


3.2   Definitions.



3.2.1   Acceptance Testing.  Testing conducted to demonstrate that flight items have been constructed to meet operational and performance parameters of mission requirements.


3.2.2   Development Testing.  Testing concerned with the derivation of data for establishing an engineering database in support of an overall design process.



3.2.3   Facility Activation Procedure (FAP).  Defines the sequence of events to activate and certify a test facility.



3.2.4   Facility Operating Procedure (FOP).  Defines the sequence of events to prepare and/or operate a test facility system in support of a TCP.



3.2.5   Mandatory Inspection Point (MIP).  A specific step, sequence, or time in a procedure where a characteristic(s) shall be verified by Quality Assurance.  MIPs shall be specified by the Marshall Lead Representative (MLR as defined in MPR 4000.1) or the MLR’s designee or as specified in the Program Verification Plan, and coordinated with the test requester, S&MA, and the test engineer.  S&MA shall be notified prior to starting an operation designated by a MIP.  Note: The Test Requester is assumed to be the MLR’s designee unless someone else is so designated.


3.2.6   Marshall Lead Representative(MLR).  (as defined in MPR 4001.1)



3.2.7   Monitor.  Less than 100 percent surveillance of an operation, test, etc.  The degree of monitoring shall be specified by the MLR or the MLR’s designee.



3.2.8   Program Critical Hardware (PCH).  Hardware classified as program critical by MWI 6410.1.  The MLR or the MLR’s designee is charged with the responsibility of designating which hardware is PCH.



3.2.9   Qualification Testing.  Testing conducted as formal demonstration, under strict control of environments and procedures, that flight configuration hardware and critical support equipment meet all design requirements and performance criteria.



3.2.10   Safety Critical Test Program.  Any test program involving Safety Critical Operations.


3.2.11   Standard Operating Procedure (SOP).  A document that describes the more routine or basic operations and guidelines that do not require the execution of detailed sequences of events at a specific test site.



3.2.12   Surveillance.  Close and continuous observation for the purpose of ensuring compliance with requirements or procedures.



3.2.13   Test and Checkout Procedure (TCP).  A document that defines the sequence of events needed to perform a specific test or series of tests.  In some instances, a Test Preparation Sheet (TPS) may be used instead of a TCP.


3.2.14   Test Engineer.  ET21 or ET23 individual with overall responsibility for the direction and coordination of the test operations and test support teams and for ensuring that the test program is accomplished safely and in conformance with test procedures.



3.2.15   Test Plan.  A document that defines, as a minimum, the test article description, test objectives, test requirements, and schedule.



3.2.16   Test Preparation Sheet (TPS).  A document which, in certain instances, may be used in lieu of a TCP or other detailed test plan.



3.2.17   Test Procedure Deviation (TPD).  MSFC Form 3959, used to document changes, additions, or deletions from a procedure.



3.2.18   Test Requester.  Individual with responsibility for formulation of test requirements and test article configuration, delivery of test articles, and functional checkouts of test articles.  This individual could be the MLR or an individual designated by the MLR to act in the MLR’s behalf.  The Test Requester is assumed to be the MLR or the MLR’s designee unless someone else is so designated.
 4.
INSTRUCTIONS


4.1   Test Documentation Requirements.  Structural strength and dynamics test activities shall be documented and carried out as follows:  



4.1.1   Procedural test events, routines, and sub-routines required to achieve test objectives shall be controlled by a Test and Checkout Procedure-TCP.  This includes operations such as load application, test article response parameter measurements, evaluation of coherence factors, real time data analyses, etc.



4.1.2   Complex new or extensively modified test systems shall be brought on-line, checked out, and verified by a FAP, FOP or other record.



4.1.3   Standardized test functions that are common to multiple test events shall be performed by a Standard Operating Procedure - SOP.



4.1.4   Test activities deemed to involve Safety Critical Operations shall be documented and controlled by a FAP, FOP, SOP, or TCP labeled “This Procedure Describes Safety Critical Operations”.   


4.2   Test Criteria and Requirements.  Test loads, environments, requirements, and objectives shall be transmitted to the test organization by appropriate documentation.  Changes to test requirements shall be documented and approved before the start or continuation of a test.


4.3   Procedure Format and Preparation.


4.3.1   Content.  Appendix A presents a suggested format for the procedures.  Procedures are not limited to this example, but should be formatted and prepared to meet specific test requirements.  Procedures which involve hazardous activities shall conform to MWI 8715.15.  If a TCP covers an existing functional system, the procedure shall include provisions for documenting baselines.  A TPS may be used, at the discretion of the Test Engineer, to authorize and describe test activation/operation in lieu of a TCP.  A TPS shall only be used for non-Safety Critical Operations.  Use MSFC Form 248 for a TPS, and 248-1 for TPS continuation sheets. These forms can be found in Electronic Forms or in designated locations (See Section 4.8).



4.3.2   Procedure Numbering.  Procedures shall be uniquely identified using an established numbering system.  Appendix D presents instructions for procedure numbering.  Each page of a procedure shall be identified by procedure number and revision number.  TCP and TPS procedures do not require a revision number. 



4.3.3   Procedure Covers.  As a minimum, procedure covers shall contain the document number, the effective or submitted date, and the procedure title.  Procedures covering safety critical operations shall have the sentence “This Procedure Describes Safety Critical Operations”.  MSFC Form 454, Procedure Cover, and Cover 2, Safety Critical Procedure, may be used, as applicable.  These forms can be found in designated locations (See Section 4.8).



4.3.4   Quality Assurance.  Procedures containing sequences requiring quality acceptance shall provide spaces for inspection stamps and buy-off by S&MA.


4.3.5   Safety Critical Operations.  If the test engineer and test requester determine that significant potential for detrimental effects on personnel or property exists, the test engineer shall contact the Team Leader who shall, per MWI 8715.15, determine what further action should be taken.  Procedures shall contain written instructions for safeing of hardware and implementation of actions required to evacuate or safeguard personnel and protect equipment.  Procedures shall provide appropriate warning or caution notes preceding critical functions.  TPSs shall not be used for Safety Critical Operations.  If after all reasonable hazard mitigation strategies have been put into place, the operations are still characterized as having both a high severity of hazard and a high probability of occurrence (shown as red in Table C1.1.4.3. in MWI 8715.15B) the operations shall be construed to be Safety Critical Operations.


4.3.6   Specification Values and Tolerances.  When possible, procedures shall identify and specify test constraints, controls, specification values, and tolerances.



4.3.7   Draft Issue.  Draft copies of all procedures except for TCPs and TPSs shall be designated as a “Draft”.



4.3.8   Approval Requirements.  The following tabulation reflects the minimum signatures that shall be required for initial procedure issuance and revisions.









FAP
FOP/SOP
TCP
TPS


Team Leader




  A


A

  A

  A


Test Engineer/Team Leader
  P


P

  P
 
  P



Test Requester



  -


-

  A  
 
  A


Quality Assurance*


  -

 
-

  A
 
  A


Safety**





  A


A

  A
 
  -

*    At the discretion of the MLR or the MLR’s designee or as specified in the Program Verification Plan.

**   For Safety Critical Operations only. 

P - Prepare

A - Approve

The test TCP or TPS shall list the customer’s external documents and data needed to conduct the test.  It shall be the responsibility of the test requester to verify that the correct external documents and data are listed before signing the TCP or TPS.



4.3.9   Final Issue.  The Test Engineer for each test shall control and maintain the TCP or TPS used during a test.  .  After signature approval, the change control process defined in Section 4.4 shall be followed for TCPs and TPSs.  The Test Engineer shall annotate, in red, on the TCP or TPS copy used, “AS RUN”.  FAPs, FOPs, and SOPs shall be issued in accordance with ET20-OWI-001 and Appendix D.  ET23 Test Engineers shall obtain and record the date, TCP or TPS number, title, and TCP requester in the TCP logbook, and send the document out for review and approval.

4.4   Procedure Change Control.


4.4.1   Procedure Deviation & Test Facility Hardware Discrepancy.  In the event procedure changes are required and time does not permit a procedure revision, or in the event test facility hardware is part of a significant test problem/anomaly[1]; changes may be incorporated as follows.




4.4.1.1   Red Line Changes.  Changes that do not modify the intent or technical content of the procedure, but are required to adequately record the function performed, shall be annotated in the “As Run” TCP/TPS with red ink and approved by the Test Engineer. If an operating procedure is changed, the operating procedure shall be attached to the governing TCP to document the changes made during the test.




4.4.1.2   Test Procedure Deviation Sheet.  Changes which modify the intent or technical content of the procedure shall be incorporated by a Test Procedure Deviation (TPD) sheet, MSFC Form 3959, in accordance with the instructions in Appendix B. Form 3959 may be found in Electronic Forms or in the Designated Locations (See Section 4.8).




4.4.1.3   Emergency Deviation.  The Test Engineer shall take the necessary action to protect the safety of personnel and equipment if an emergency occurs during test operations that is not covered by an established emergency procedure.  Emergency actions shall be documented on TPD sheets upon alleviation of the emergency.



4.4.2   Procedure Revisions.  FAPs, FOPs, and SOPs shall be revised in accordance with ET20-OWI-001.  

4.5   Procedure Cancellation.



4.5.1   Operating Procedure Cancellation. Operating Procedures shall be canceled in accordance with ET20-OWI-001.



4.5.2   TCP and TPS Cancellation.  The Test Engineer shall cancel a TCP or TPS upon receiving notification that a test has been canceled.  For ET23, the Test Engineer shall mark “Canceled” in the TCP logbook.


4.6   Test Surveillance and Monitoring (S&MA DIRECTORATE).



4.6.1   Safety.



TCP, SOP & FOP.  The Industrial Safety Office shall be notified prior to first time execution of Safety Critical Procedures.  Subsequent execution of Safety Critical procedures shall be subject to monitoring by the Industrial Safety Office.



4.6.2   Quality Assurance.



TCP & TPS.  For all Certification\Qualification test programs, covered by the S&MA Directorate, monitoring and acceptance by the S&MA Directorate shall be as specified by the MLR, the MLR’s designee, or the Program’s Verification Plan.


4.7   Assurance Provisions.



4.7.1   “As Run” TCP or TPS.  Upon completion of testing monitored by S&MA, the “As Run” procedure, and any procedure deviations, shall be signed by the Test Engineer and by the Quality Assurance Monitor.  The “As Run” procedure shall be included in the test report unless S&MA requires the “As Run” procedure.  If S&MA requires the “As Run” procedure, a copy shall be included in the test report.




4.7.1.1   Entries.  Regular entries in the “As Run” procedure shall be made in black ink and shall be legible and reproducible.  




4.7.1.2   MIP.  The Quality organization shall be notified prior to start of an operation designated by a MIP.  




4.7.1.3   Time Entries.  Time entries shall be made using the 24-hour clock system.




4.7.1.4   Reruns.  If an entire procedure or major sequence is to be rerun, a TPS, a TCP or TPD shall be generated and reference the procedure and/or procedure sequence to be rerun. (see Appendix B)  A new copy of the procedure may be used or the procedure may be designated for multiple runs.  The TCP or TPD shall be noted in red, “AS RUN”, and annotated with the RUN NUMBER and the authority for the rerun, i.e., Test Request, memo, deviation, etc. 




4.7.1.5   Discontinuation.  If a procedure is discontinued prior to completion, it shall be annotated after the last completed entry something similar to “Discontinued,” with the reason for discontinuance.  A test report shall be written to document the work that was performed and to close out the TCP.



4.7.2   Posttest Verification.  A “Posttest Verification Sheet” (reference Appendix C) shall be signed after assuring that all steps have been completed to close out a TCP or TPS.  This sheet shall be the final section for each TCP or the final step for a TPS.



4.7.3   Test Report.  The TCP or TPS, with all attachments, shall be included in the test report or filed with the test report.  ET23-OWI-001 controls the ET23 test reports.

4.8   Designated Locations.



4.8.1   Structural and Environmental Test Division (ET20).  Current documents can be found via the Internet in the ED Master List (http://masterlist.msfc.nasa.gov/e/).



4.8.2   ET21 Branch. Current documents can be found via the Internet in the ED Master List.  


4.8.3   ET23 Branch. Current documents can be found via the Internet in the ED Master List.  The TCP logbook can be found in the ET23 Branch Conference Room.
 5.
APPENDICES, DATA, REPORTS, AND FORMS


5.1   Appendices.

Appendix A
Procedure Content


Appendix B
Procedure Deviations


Appendix C
Posttest Verification


Appendix D
Procedure Numbering Instructions


5.2   Forms. 


MSFC Form 248

Test Preparation Sheet


MSFC Form 248-1
Test Preparation Sheet (Continuation)


MSFC Form 454

Procedure Cover


MSFC Cover 2

Safety Critical Procedure Cover


MSFC Form 3959
Test Procedure Deviation

 6.
 NOTES


[1] In general, ET20 does not fill out, disposition, or directly use a Squawk Tag (MSFC Tag 6), Withhold Tag (MSFC Tag 10), or Discrepancy Record/Test Discrepancy Record, DR/TDR (MSFC Form 460).  The responsibility for test hardware is not transferred to ET20, so ET20 is not responsible for any dispositions, reworks, or transfers of test hardware.  

ET20 does provide information for DR/TDRs as requested by the person responsible for the hardware or S&MA/QA.  Significant test problems /anomalies are relayed to the person responsible for the hardware and S&MA.  The person responsible for the hardware and/or S&MA then determines if a DR or TDR is needed.  Significant test problems/anomalies are documented by ET20 using a Test Procedure Deviation (TPD) (MSFC Form 3959).  Minor problems /anomalies may be redlined on the TCP by ET20 personnel.

7.
RECORDS


None

8.
PERSONNEL TRAINING AND CERTIFICATION


None

9.
FLOW DIAGRAMS
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APPENDIX A

PROCEDURE CONTENT

PROCEDURE CONTENT

1.
INTRODUCTION


1.1   Scope.  Define the scope of the procedure.


1.2   Purpose.  State the specific purposes/objectives of the procedure.


1.3   Applicability.  Define the applicability of the procedure.


1.4   System Description.  Define the system under test in general terms.

2.
APPLICABLE DOCUMENTS


List only the number, title, and dates of documents and drawings that are specifically applicable to the activities covered by the procedural document.

3.
SAFETY


List the safety procedures and policies applicable to the test being conducted.  References shall be made to all emergency operations.  Specific safety requirements, hazards, and hazard control shall be listed if the test represents a safety critical operation, per MWI 8715.15.

4.
ACTIVATION PREPARATIONS


List the required functions to be completed prior to test initiation, such as, other tests or operation completed, identification of measuring programs, test equipment available and operating, material available, required sequence of events necessary for the conduct of the test.
5.
PROCEDURE


Define the actions required to perform the test or operation.  Caution and Warning Notes shall be conspicuously inserted within the procedure immediately preceding functional steps which may lead directly to damage or injury if improperly performed.


The procedure shall specify all processes required to shut down the test and operational systems.

6.
POSTTEST VERIFICATION


The last page of a TCP shall be a “Posttest Verification Sheet”.  TCPs covering testing monitored by S&MA shall use the sheet with a Quality Monitor sign-off.  See Appendix C for forms.  A TPS shall have sign-offs at the end of the TPS.

7.
APPROVALS


The Approval Sheet shall contain the procedure title, number, and revision designation, if applicable.  Spaces shall be provided for each required signature with names, titles, and organizations identified.  The approval page shall be inserted directly behind the procedure cover sheet.

APPENDIX B

PROCEDURE DEVIATIONS

PROCEDURE DEVIATIONS

 1.
DEVIATION PROCESSING


Deviations to procedures incorporated on a Test Procedure Deviation (TPD) Sheet, MSFC Form 3959, shall include concise justification for the change.  The completed and approved form shall be incorporated in the “As Run” Procedure.  

Processing shall be as follows:


1.1   Deviations that will be incorporated into the basic procedure by the Test Engineer shall be made PERMANENT by marking “P” in the right-hand column of the TPD.  If a sequence is re-run, permanent deviations shall be executed each time.


1.2   Deviations that are “one-time only” items shall be recorded as TEMPORARY by marking “T” in the right-hand column of the TPD.  Temporary deviations shall be executed during a re-run sequence only.


1.3   The initiator of a deviation shall prepare the deviation, obtain approval in accordance with section 2 of this appendix and assign the deviation the next sequential number. 


1.4   The Test Engineer shall ensure that the original, approved deviation is attached to the “As Run” procedure.  For permanent deviations to operating procedures, a copy shall be sent to the OPR, who shall determine if the deviation should be incorporated in the operating procedure as a revision or a new procedure.


1.5   The deviation number shall be recorded in the “As Run” Procedure adjacent to the affected sequence.  This record shall serve as a deviation log and shall be maintained by the Test Engineer.

Shutdowns at the end of a shift or subsequent restarting of a test at the beginning of the next test shift do not require deviations, but shall occur at “safe points”.

 2.
DEVIATION APPROVAL


The deviation shall be approved by the organizational elements signing the original procedure.  During irregular shift operations, deviations may be implemented by the Test Engineer to minimize test delays; however, other required signatures shall be obtained as soon as practical.

APPENDIX C

POSTTEST VERIFICATION

(The addition of additional information or

 the addition or deletion of signature lines

 to the verification page is acceptable)
POSTTEST VERIFICATION

The Test and Checkout Procedure ______________________ has been satisfactorily completed and documented.

_____________________________________

_________________

Test Engineer       






  

Date

_____________________________________

_________________

Quality Monitor      






  
Date

APPENDIX D

PROCEDURE NUMBERING INSTRUCTIONS

ET21 OWI, SOP, FAP, and FOP Procedure Numbers.

ET21-XXX-YYY-ZZZ

XXX –
Initials of Author:  RLW, NWT, etc.
YYY –
Procedure Type:
OWI, SOP, FAP, FOP, etc
ZZZ -
Sequential number

ET21 TPS and TCP Procedure numbers


XXX-YYY-AUTHOR-DATE

XXX –
TPS or TCP
YYY –
Unique Project identifier (MP3.1, ED2.2 etc)
AUTHOR – Initials of Author:  RLW, NWT, etc.

DATE – Month, Day, and Year: e.g. 102199

ET23 Procedure Numbers for TCPs, TPSs.

XXX - 
XXX -
XX -
XXX

 
Project 
Test
Year
Sequential 


Acronym
Type

Number

Project Acronym: SRB,SLWT, MGBX, etc.

Test Type:
QUAL, ACPT, DEV

Year:

Last two digits of the year

Sequential Number: Next number available in the TCP Log Book.

ET23 Procedure Numbers for FAPs, FOPs, SOPs.

ET23 -
XXX -
XXX - 

XXX





Test
Procedure

Sequential





Area
Type


Number

Test Area:
ACU - Acoustic





CDL - Control Dynamics Laboratory





EMA - Experimental Modal Analysis





MH  - Modal Holography





SHK - Shock





VIB - Vibration

Procedure Type:
FAP - Facility Activation Procedure





FOP - Facility Operating Procedure





SOP - Standard Operating Procedure

Sequential Number*: Number supplied by the MLC.

*Note: Non-sequential numbering may be used during the document conversion process.  Numbers not previously used may be issued out-of-sequence until the sequence is caught up. The old numbering system used ED27 instead of ET23. The revised documents shall become new documents under the new numbering system.  The corresponding old documents shall be canceled.

CHECK THE MASTER LIST—

VERIFY THAT THIS IS THE CORRECT VERSION BEFORE USE

http://masterlist.msfc.nasa.gov/e/

_1068466845.doc
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