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	Hardware Review Certification Record (HRCR) Form
	HRCR #:
	     

	PROJECT

     
	SUBSYSTEM

     
	UNIT TYPE:  FLT  FORMCHECKBOX 
  NON-FLT  FORMCHECKBOX 
 OTHER  FORMCHECKBOX 

Data Archive Location:      
	COGNIZANT ENGINEER

     
	EXTENSION

     
	SECTION

     
	DATE

     

	REF. DES.
	PART

NUMBER
	DWG.

REV.
	SERIAL

NUMBER
	NOMENCLATURE
	FINAL

IR NO.
	OPERATING

TIME (Hours)
	MASS

(Kg)

	     
	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     
	     

	CHECK APPLICABLE ANSWER.  For NO or *, provide explanation or remarks on continuation page.

 Refer to the help text for additional explanations about the questions and data attachments (at the end of form)
	YES
	NO
	N/A
	*
	DATA ATTACHMENTS

(CHECK AS APPLICABLE)
	Certify / Approve

Print Name and Signature

	1.  Are all drawings & specifications complete, approved, released and under change control?  (List all applicable top-level specifications on page 2 in the Remarks Section)  [Note to reviewers, Engineering Release Process (JPL Rules! DocID 36733) requires that all engineering data to be released electronically, be released through PDMS.]
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	24.   FORMCHECKBOX 
 ATTACHED       FORMCHECKBOX 
 NONE

Instructions for safe handling, cleaning, testing, operating, packaging, storage & shipping constraints, including all electrical and/or mechanical idiosyncrasies.
	Hardware Cognizant Engineer
Date 
Certification:         

     


	2.  Do the released drawings & specifications reflect all approved changes?    
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	

	3.  Has this hardware been built to these released drawings and specifications?
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	25.   FORMCHECKBOX 
 ATTACHED       FORMCHECKBOX 
 NONE

List of remove/install before-flight items to be removed/installed prior to Integration & Test and/or launch.
	Hardware Quality Assurance
Date                       

Certification:

     

	4.  Have all Inspection Reports and Vendor Class 1 MRB’s been dispositioned & concurred-with by Engineering & Quality Assurance?
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	

	5.  Have all electronic parts on the as-built Parts List been approved and testing completed? (Provide Electronic Parts Approval documentation)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	26.   FORMCHECKBOX 
 ATTACHED       FORMCHECKBOX 
 NONE

Shortage List


	Subsystem or Instrument PDM
Date

Certification:

     


	6.  Has all materials and processes data, including all changes made during fabrication, assembly and/or test, been submitted and approved? (e.g., Dwg signatures, MIUL's, MUA's)(Provide M & P Engineering approval documentation)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	

	7.  Have all As-Built Lists, IBAT’s, Close-Out Photos and Hardware Build Books been completed and archived?  (Identify where these records have been archived on page 2 in the Remarks Section)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	27.   FORMCHECKBOX 
 ATTACHED       FORMCHECKBOX 
 NONE

List of open ECRs and identify any not yet implemented into the hardware.
	Cognizant Section Manager               Date

Certification:

     

	8.  Have all Design Review and/or Inheritance Review Action Items been formally closed?
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	

	9.  Have all required analyses (Design, Reliability, Thermal, Stress, etc) been completed, independently reviewed and approved with no remaining open issues, and archived? (Identify where these records have been archived on page 2)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	28.   FORMCHECKBOX 
 ATTACHED       FORMCHECKBOX 
 NONE
List of open action items from all past reviews.
	Systems Engineering 

Date

Approval:        
     


	10. Have all of the features needed to comply to the radiation, ESD, EMI/EMC & micrometeoroid design requirements been incorporated into the hardware?
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	

	11. Have all Environmental Tests and Analyses been successfully completed?  (Provide Environmental Test/Analyses ERE-approval documentation) (Identify where all Environmental Test/Analysis records have been archived on page 2)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	29.   FORMCHECKBOX 
 ATTACHED       FORMCHECKBOX 
 NONE

List of Waivers/Deviations that apply to this hardware, with a summary of medium and high-risk items.
	

	12. Have all required non-environmental tests been completed for this delivery?    
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	30.   FORMCHECKBOX 
 ATTACHED       FORMCHECKBOX 
 NONE

List of JPL Open IR’s and all open and closed Vendor Class 1 MRB’s
	Mission Assurance Manager
Date

Approval:

     

	13. Have all hardware V & V activities been completed and is the hardware compliant to all applicable Project requirements?  (ICDs, Level 4 and Level 5 requirements) (Provide Requirements Verification Matrix)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	

	14. Are all programmable logic devices and firmware associated with this delivery a final, approved flight version? 


(List version numbers on page 2) (Provide associated SRCR number, if applicable)


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	31.   FORMCHECKBOX 
 ATTACHED       FORMCHECKBOX 
 NONE
List of Open PFRs affecting this hardware & open PFRs on other hardware of this type that may affect this hardware.
	Flight System Manager/ 
                    Date

Instrument Manager 

Approval:

     


	15. Has applicable telemetry calibration data been submitted to Systems Engineering?


	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	32.   FORMCHECKBOX 
 ATTACHED       FORMCHECKBOX 
 NONE

List of Applicable GIDEP Alerts
	

	16. Have all Test As You Fly (TAYF) exceptions been submitted to the Project?  (Provide TAYF Exception List)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	33.   FORMCHECKBOX 
 ATTACHED       FORMCHECKBOX 
 NONE

Power Data information for this assembly or   

subsystem
	(project optional signature/Title)
Date

Approval:

     

	17. Does this hardware meet all Project contamination control requirements? (Provide Contamination Control Certification)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	

	18. Is this hardware identical to other hardware delivered to the Project?  If no, provide a difference list (Flight vs Flight; Flight vs. EM; ATLO vs Testbed, etc.)
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	34.   FORMCHECKBOX 
 ATTACHED       FORMCHECKBOX 
 NONE

Mass Properties Certification
	(project optional signature/Title)
Date

Approval:

     

	19. (Project optional additional question)       
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	

	20. (Project optional additional question)       
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	35.   FORMCHECKBOX 
 ATTACHED       FORMCHECKBOX 
 NONE

(Project Optional Attachment)

     
	ATLO/SIT Manager

Date

Approval:

     

	21. Have inputs been provided to the System Integration and Test (SIT) team for the ATLO/SIT integration and test procedures?
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	
	

	22. Is this hardware acceptable for ATLO/SIT integration and test?  
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	36.   FORMCHECKBOX 
 ATTACHED       FORMCHECKBOX 
 NONE 

(Project Optional Attachment)

     
	ATLO/SIT Quality Assurance             Date

Approval:

     

	23. Is this hardware acceptable for flight?
	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 

	 FORMCHECKBOX 
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	Hardware Review Certification Record (HRCR) Form
	HRCR #:
	     

	PROJECT

     
	SUBSYSTEM

     
	UNIT TYPE:   FLT  FORMCHECKBOX 
  NON-FLT  FORMCHECKBOX 
 OTHER  FORMCHECKBOX 

Data Archive Location:      
	COGNIZANT ENGINEER

     
	EXTENSION

     
	SECTION

     
	DATE

     

	REF. DES.
	PART

NUMBER
	DWG.

REV.
	SERIAL

NUMBER
	NOMENCLATURE
	FINAL

IR NO.
	OPERATING

TIME (HOURS)
	MASS

(g / Kg)

	     
	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     
	     

	     
	     
	     
	     
	     
	     
	     
	     


	*INSERT EXPLANATION AND/OR REMARKS HERE.

	1.       

	2.       

	3.       

	4.       

	5.       

	6.       

	7.       

	8.       

	9.       

	10.       

	11.       

	12.       

	13.       

	14.       

	15.       

	16.       

	17.       

	18.       

	19.       

	20.       

	21.       

	22.       

	23.       


Complete all entries, as required, at the top of the HRCR Form.  The entire form must be completed.  Enter N/A for any item that doesn’t apply to the unit.

Unit Type and Data Archive Location

The CogE must enter the “Unit Type” and fill-in the “Data Archive Location.”  The HRCR Data Archive Location can be the Docushare Collection Number or other document archive repository determined by the Project.  Every hardware delivery Division should have an archive plan approved by the Project Office.  This is usually required per the Project’s Configuration Management Plan.

Reference Designators 

Specific hardware reference designator information can be found in the Project’s Configuration Management Plan or contact the Project’s System Engineering Lead.  

Part Number

Enter the JPL part number for the Top Assembly being delivered.  This Part Number and drawing revision letter is the P/N and drawing revision letter listed on the Final Inspection Report (IR).

For Electronic Assembly deliveries with multiple slices/cards, list the slice/card nomenclature, P/N, S/N, Final IR number and drawing revision letter below the top assembly and use the second page of the HRCR Form for items that can’t be listed on first page.

Operating Time (Hours) 

Enter the hours operated at the top assembly level (the same as the part number listed on the Form).

Electronic power “cycles” can also be recorded in this block, if applicable.  If there are “A” and “B” sides, or primary and secondary sides in an electronics module, those operating times should be listed as separate entries.

Questions

Note:
The term “Attach,” which is used extensively both on the HRCR Form and in this Help Text, is an artifact of the days when the HRCR Form and attachments were “paper-only.”  In some rare cases nowadays, projects may choose to conduct “paper-only” HRCR’s.  But in most cases, the word “Attach” means that the document is uploaded onto the HRCR data archive location established by the project.

	Question 1: Are all drawings and specifications complete, approved, released and under change control? (List the applicable top-level specifications on Page 2 in the Remarks Section of HRCR form)

Internal JPL Drawings must be released through the appropriate data management system (currently PDMS) and follow the applicable business rules for that data management system.  No further updates to the hardware are expected after delivery.  In cases where drawings are generated by a vendor, they must be “released in their configuration control system” is the intent of the question. 

Question Applies To: All drawings and documents. For non-flight, test, or other deliveries this question applies to mechanical and electrical ICDs only. 

Data Responsibility: The CogE.  The CogE must verify completion of the document package. The Configuration Management Engineer (CME) may provide independent confirmation if asked. 




	Question 2: Do the released drawings and specifications reflect all approved changes?

This question is intended to assess the state of the released drawings. If the answer to question 1 is no, list any ECRs or internal level 4/5 changes. Are all approved ECIs/ECRs reflected on the drawing and/or in the specification? 

For suppliers/subcontractors, this question also applies to updates to drawings such as “released revision sheets.”  Do they also “reflect all approved changes?”

Question Applies To: All flight deliveries. For non-flight and other deliveries, it is only applicable to interface requirements. 

Data Responsibility: The CogE is responsible for the data, with independent verification by the CME if asked. 




	Question 3: Has this hardware been built to these released drawings and specifications? 

Questions 1 and 2 refer to released documentation regarding the hardware.  

Question 3 refers to the actual as-built status of the hardware with respect to the Final released drawings and specifications.

Question Applies To: All flight deliveries. For non-flight and other deliveries, it is only applicable to interface requirements. 

Data Responsibility: The CogE, with independent verification by the QAE. 




	Question 4: Have all Inspection Reports and Vendor Class 1 MRB’s been dispositioned & concurred-with by Engineering & Quality Assurance?

The Final IR should be dispositioned by the Cognizant Engineer and concurred with by the QAE. Any lower-tier inspection reports not dispositioned and concurred-with should be rolled-up into the Final IR.  No hardware will be accepted into ATLO/SIT without the final inspection report dispositioned by the CogE and concurred-with by the QAE.  For non-flight assemblies, the final inspection report may be the only IR required for this delivery. 

Note:
Vendor Class 1 Material Review Boards (MRB’s) are those that affect the JPL interface with respect to fit, form, function, safety, reliability or interchangeability.  They also include "Use As Is" and “repair” dispositions.

Question Applies To: All deliveries. 

Data Responsibility: The CogE and QAE work together to close open IR report(s). 




	Question 5: Have all electronic parts on the as-built Parts List been approved and testing completed? (Provide Electronic Parts Approval documentation)

If applicable, include a list of those parts that are on the assembly that must be changed out before flight (flight units with non-flight/red-dot parts).  Post that list of information in the HRCR data archive collection.  The Electronics Parts Engineer (Section 514) should identify any unapproved parts. 

Question Applies To: All flight deliveries. Use "Not Applicable" on non-flight assemblies. 

Data Responsibility: Electronic Parts Engineering (Section 514) and the CogE should ensure that test data/verification is complete and institutionally accessible.  The CogE should obtain electronics parts approval documentation from the Electronic Parts Engineer and post it in the data archive location.




	Question 6: Has all materials and processes data, including all changes made during fabrication, assembly and/or test, been submitted and approved? (e.g. Dwg review signatures, MIUL's, and MUA's). (Provide M & P Engineering approval documentation)

A Flight Materials and Processes Engineer must review the proposed materials and processes on the basis of the engineering drawing or completed Materials Identification and Usage List (MIUL) prior to their use.  This includes auditing/consulting with subcontractors and vendors. A Materials Usage Agreement (MUA) is sometimes needed to justify the use of a material for a particular application. 

Question Applies To: All materials used in the flight delivery. These are "Not Applicable" for non-flight assemblies, unless the non-flight delivery will be included in system level environmental test. 

Data Responsibility: The CogE.  The Cognizant Engineer should obtain materials and processes approval documentation from the responsible M&P Engineer and post it in the HRCR data archive location.

Note:
The Flight M&P Engineer should sign all drawings that call out materials and/or processes. 




	Question 7:  Have all As-Built Lists, IBAT’s, Close-Out Photos and Hardware Build Books been completed and archived?  (Identify where these records have been archived on page 2 in the Remarks Section)

The Project Configuration Management Plan defines the minimum set of as-built data that must be included in the delivery documentation.  The As-Built Lists must be compared to the As-Designed Lists and differences reconciled.  A record of this activity should be posted in the HRCR data archive location and presented at the HRCR meeting.

Digital Photos should be archived in the HRCR data archive location and/or in the JPL Institutional repository, Capture:  https://capture.jpl.nasa.gov:8443/WebModule/

Question Applies To: All flight hardware. Non-flight and other deliveries as-built data that will be upgraded to flight in the future should be maintained for a delta-HRCR. 

Data Responsibility: The CogE. 




	Question 8: Have all Design Review and/or Inheritance Review Action Items been formally closed? 

All Open action items from all previous formal reviews (such as Inheritance Reviews, PDR, CDR, MRR, DDR. FRR, PSR, and TRR) for this deliverable should be listed as part of Data Attachment #28.  

Note:
A full set of reviews are listed in the Institutional Project Review Plan (JPL Rules! DocID 75512).

Question Applies To: All flight deliveries. For non-flight and other deliveries, it is only applicable to any open Design Review Action Items which may affect the interface requirements.

Data Responsibility: The CogE.




	Question 9: Have all required analyses (Design, Reliability, Thermal, Stress, etc) been completed, independently reviewed and approved with no remaining open issues, and archived? (Identify where these records have been archived on page 2)

For all flight deliveries, include a list of relevant analyses completed, as well as any that have not been completed, and post in the HRCR data archive location.  The CogE should address remaining open issues, such as Design/Analysis Discrepancies (DAD’s), at the HRCR meeting.  

The top-level analyses requirements are found in the project’s Reliability Plan or in the Mission Assurance Plan.  The typical types of analysis requirements include the following:

1.
Electronic Parts Stress Analysis (EPSA)

2.
Single Events Effects Analysis (SEEA)

3.
Worst Case Analyses (WCA)

4.
Thermal Stress Analysis (board level)

5.
Structural Analysis (board level)

6.
Interface Failure Modes and Effects Criticality Analysis (IFMECA)

7.
Mechanism/Mechanical Fault Tree Analyses (Mech FTA)

8.
Structural Analyses of structural components

9.
System Thermal Analyses

The Reliability Analysis Tracking System (RATS) tracks the specific analysis for items 1-7 and the current status of the analysis generation and review.  Any actions resulting from the analyses are included in RATS.  Consult your project Reliability Engineering Lead for more information.   

Mechanical Engineering personnel should be consulted for items 8 & 9 to understand requirements that apply to the delivered hardware. 

System FMECAs (required on many projects) are done at the system level, therefore they rarely apply at the sub-system level (highest level of HRCR deliveries).

In the case of any non-flight delivery, the only relevant analysis is the flight interface FMECA. The GSE interface FMECA is covered in requisite Support Equipment Certification Record (SECR) reviews. 

Question Applies To: All flight and non-flight deliveries, as described above. 

Data Responsibility: The System Reliability Engineer assigned to the Project develops much of this material, but other organizations may as well. Each organization that originates the analysis is responsible for the data, including archiving. 




	Question 10: Have all of the features needed to comply to the radiation, ESD, EMI/EMC & micrometeoroid design requirements been incorporated into the hardware?

Any data resulting from modifications made to the hardware as a result of the requirements should be placed into the data archive location.  Not all four elements of the question necessarily apply to all deliveries. For example, radiation requirements may not be relevant to structure, and micrometeoroid requirements may not be relevant to most electronics assemblies. If further work is required, the actions should also be articulated and documented in the HRCR data archive collection.  

Question Applies To: This question is only relevant for flight deliveries. 

Data Responsibility: The CogE.  The CogE must provide a list of non-conformances, and address any recommended modifications, if any, made as a result of the analysis. 5x Reliability Engineering and Electronic Parts Engineering share the analytical responsibility for this item, as well as any organization the Project utilizes. 




	Question 11: Have all Environmental Testing and Analyses been successfully completed?  (Provide Environmental Test/Analyses ERE approval documentation.) (Identify where all Environmental Test/Analyses records have been archived on page 2)

All assemblies that have undergone environmental testing should be delivered with the Environmental Test/Analyses approval documentation signed by the Environmental Requirements Engineer (ERE).  There are four Environmental Test Forms, that currently exist, that are used to approve and certify the successful completion of the tests:

Environmental Analysis Completion Statement (EACS)

Environmental Test Authorization (ETA) 

Environmental Test Authorization Summary (ETAS) (Only used on Projects that use paper forms.  Projects should use the other electronic Forms listed here.)

Environmental Test Summary (ETS)

Question Applies To: All flight and non-flight deliveries that go through system level environmental Testing and/or have completed subsystem or component-level environmental testing. 

Data Responsibility: The CogE and Environmental Requirements Engineer (ERE).




	Question 12:  Have all required non-Environmental tests been completed for this delivery?    

This question includes all testing that may have occurred that is not covered by the previous questions.  Examples of this may be:

· Functional Testing

· Performance Testing

· Characterization Testing

· Dynamics Testing, which is not considered Environmental Testing, such as Static Testing

· Life Testing

Question Applies To: All flight and non-flight deliveries that go through system-level environmental tests and/or have completed subsystem or component-level environmental testing. 

Data Responsibility: The CogE ensures that test data/verification and analysis is complete and institutionally accessible. 




	Question 13: Have all Hardware V & V activities been completed and is the hardware compliant to all applicable Project requirements?  (ICDs, Level 4 and Level 5 requirements) 

(Provide Requirements Verification Matrix)

Complete the validation and verification (V&V) of the assembly against all subsystem requirements and place the matrix in the HRCR data archive location. Derived requirements should be identified as 'derived' in the matrix. Review performance margins and uncertainties and make sure that they meet all applicable Level 4 and 5 requirements. Note that some Level 3 requirements may apply to HRCR deliveries.  List any related V&V waivers that have been generated during the course of design and development that need to be reviewed.   

List/attach all non-compliant and/or unverified requirements on Page 2 of the Remarks section and answer the question with a “No”.  List/attach any Subsystem V & V activities or tests that have been deleted or deferred until the System-level.

The minimum contents of a Requirements Verification Matrix should include:

1.
The Requirement

2.
The document from which the requirement is derived

3.
The method the requirement was verified, i.e. by Design, Inspection, Test or Analysis

4.
Compliance, i.e., Compliant or Non-compliant

a.
If non-compliant, reference to a Waiver is necessary

5.
Objective evidence that exists that proves compliance and where it resides

The Project’s Systems Engineer should agree with the V & V Matrix content requirements for the Project.

Question Applies To: All flight deliveries.  This may be N/A for non-flight deliveries, depending on the expected implementation during system-level testing.

Data Responsibility: The CogE will provide a list of all known non-conformances. 




	Question 14: Are all programmable logic devices and firmware associated with this delivery a final, approved flight version? (List version numbers on page 2) (Provide associated SRCR number, if applicable)

Firmware delivered with this hardware must be under revision control and its identifier and revision clearly marked on the hardware delivered.  Include with the HRCR either an attachment or reference that shows the data design requirements with traceability to project requirements. The firmware revision delivered must have been tested to verify performance to those requirements. 

Programmable Logic Devices/Firmware is defined as Field Programmable Gate Array (FPGA)’s and/or Application-Specific Integrated Circuit (ASIC) s.  If firmware is not programmed with the final revision necessary for flight, the CogE should identify at the HRCR meeting (and on the form on page 2 in the remarks section) whether the firmware is going to be “re-programmed in-place” or if the part is going to be “removed and replaced.”

Note:
Non ‘logic array’ firmware is considered software and is subject to the Software Requirements Certification Record (SRCR) delivery review. 

Question Applies To: This question applies to both flight and non-flight deliveries. 

Data Responsibility: The CogE. 




	Question 15: Has applicable telemetry calibration data been submitted to Systems Engineering? 

The PRT calibration data and the engineering or science calibration telemetry, if applicable, must be posted in the HRCR data archive location.  The need for any engineering or science calibration data to be provided to Systems Engineering may be reflected in the ICD’s.

Question Applies To: All flight deliveries and non-flight or test assemblies planned for environmental testing. 

Data Responsibility: The CogE and system engineering and/or science team representatives. 




	New Question 16: Have all Test As You Fly (TAYF) exceptions been submitted to the Project?  (Provide TAYF Exception List) 

Provide a list of all component, subassembly, assembly and/or subsystem hardware that has not been tested per the conditions that it is expected to experience during flight and other mission environments.  For additional information, contact the Project Systems Engineering Lead or:

Refer to Test As You Fly (JPL Rules! DocID 68672) and Test-As-You-Fly Exceptions Review (JPL Rules! DocID 71552).

Question Applies To: All flight hardware. 

Data Responsibility: The CogE.




	Question 17: Does this hardware meet all Project contamination control requirements? (Provide Contamination Control Certification)

The project contamination control engineer verifies that the hardware is ready to be delivered to ATLO/SIT.  

Question Applies To: All flight and non-flight deliveries entering ATLO/SIT. 

Data Responsibility: The CogE.  The project contamination control engineer verifies this element with a memo or e-mail. The Cognizant Engineer must obtain an “Approval CC Cert,” or an “equivalent” approval record, from the responsible Contamination Control Engineer and post it in the HRCR data archive location.  

Note:
Areas of concern include: 1) whether a required bake-out has been performed, 2) the external surfaces have been cleaned and 3) all connectors have been cleaned. 




	Question 18: Is this hardware identical to other hardware delivered to the Project?  If no, provide a difference list (Flight vs. Flight; Flight vs. EM; ATLO vs. Testbed, etc.)

The purpose of this question is to provide ATLO/SIT personnel with an understanding of the known/expected differences between this unit and other flight or non-flight units, both currently delivered and to be delivered in the future.  The CogE should call out these differences on an attached sheet so that the HRCR board can identify and assess constraints or issues associated with: 

· Performance peculiarities of the unit 

· Interchangeability of the hardware with past or future deliveries 

· Movement of the assembly from one vehicle to another 

· System integration constraints of the unit 

· System/environmental testing constraints of the unit 

Differences may include inclusion of: 

· Non-flight parts (don't need to list them part by part) 

· Non-flight treatment (or lack thereof) 

· Match-mate requirements 

· Or anything else of note for the ATLO/SIT team. 

Question Applies To: All deliveries. 

Data Responsibility: The CogE will provide a difference list. 




	Questions 19 and 20: Project Optional Additional Questions

The Project may add questions with approval from the Project Manager & MAM. Please refer to the full procedure in Delivery Review-- Hardware Review Certification Record, DocID 67515..  Any additional questions added must appear on all the HRCR forms used by the project.  Questions cannot be removed without approval.  Use N/A where non-applicable, with an explanation in the remarks field on page 2, if the question does not apply to the hardware deliverable. 




	Question 21:  Have inputs been provided to the System Integration and Test (SIT) team for the ATLO/SIT integration and test procedures?

The CogE must provide the necessary inputs to the ATLO/SIT team for the generation of the integration and test procedure(s).  

The CogE inputs can be provided by informal memo or email as long as the inputs are documented and posted in the applicable HRCR data archive location.  The ATLO/SIT Manager or designee, at the HRCR meeting, must concur that the inputs have been received and are clearly understood.  For deliveries that are to be integrated or tested as part of a next higher assembly, the inputs associated with that portion of the document relevant to the delivered hardware must be shown to be finalized. 

Question Applies To: All deliveries, flight and non-flight.  "Not Applicable" is not a valid answer.  The answer must be yes or no for all deliveries. 

Data Responsibility: The CogE must provide the inputs to the ATLO/SIT. The ATLO/SIT representative must also agree that this element has been satisfied. 




	Question 22: Is this hardware acceptable for ATLO/SIT integration and test?  

Yes indicates that no liens or HRCR action items exist against the delivered hardware that will adversely impact System-level (ATLO/SIT) integration and testing. 

No, indicates an HRCR Action Item has been generated and that the hardware is NOT acceptable for ATLO/SIT integration and test.  

HRCR Action Items generated in this category are usually labeled “ATLO-Critical Action Items” or “Integration-Critical Action Items.”  Hardware is prohibited from being mechanically and/or electrically integrated with the Spacecraft, or “System,” until these Action Items are formally submitted, reviewed and accepted for closure by the Project Manager (or designee) and ATLO/SIT QA.

Question Applies To: All deliveries. 

Data Responsibility: The CogE.  The data for this element is the entire HRCR package, including the Action / lien list generated during the HRCR. 




	Question 23: Is this hardware acceptable for flight?

Yes means that no liens or HRCR action items exist against the delivered hardware. 

If any action items are generated, the answer to this question is No and the hardware is not ready for flight at this point in time. Once all HRCR actions are formally closed, the hardware will be acceptable/certified for flight by virtue of the HRCR Action Item database indicating that all actions are closed and by the signatures of the Project Manager (or designee) and ATLO/SIT QA on the HRCR Form.  




Data Attachments 

There are eleven (11) Data Attachment blocks, plus two (2) “Project Optional” Data Attachment Blocks.  Either “Attached” or “None” must be checked.  The Project QAE, or designee, must verify that one of the boxes are checked in each Data Attachment block prior to the HRCR Form being distributed for signatures at the completion of the HRCR meeting.

	Data Attachment 24: Instructions for safe handling, cleaning, testing, operating, packaging, storage and shipping constraints, including all electrical and/or mechanical idiosyncrasies.

A list of handling and/or operating constraints should be placed in the HRCR data archive location. This should include any instructions related to personnel safety.  Warnings must be clearly identified and stated.  For electro-mechanical devices which are consumables with respect to on/off cycles, list the number of cycles used at the time of delivery to ATLO/SIT and any operating constraints regarding total number of on/off cycles allowed.  

Note:
Hardware will NOT be permitted into ATLO/SIT without a set of handling and operating constraints. 

Question Applies To: All deliveries.

Data Responsibility: The CogE 




	Data Attachment 25: List of remove/install-before-flight items to be removed/installed prior to  Integration & Test and/or launch.

Attach a list of ALL remove and/or install before flight items. These can include camera covers, connector savers, connector covers and many other items.  This attachment should also include items that should be removed prior to ATLO I&T and/or SIT. 

Question Applies To: For all deliveries. 

Data Responsibility: The CogE. 




	Data Attachment 26: Shortage List 

Attach a list of any components that would normally be included in this delivery, but are not included, and when they are expected to be delivered.  The list should include an explanation as to why they do not need to be delivered at this time.

Question Applies To: Flight and non-flight assemblies. 

Data Responsibility: The CogE.




	Data Attachment 27:  List open ECRs and identify any not yet implemented into the hardware.

Attach a list of all open ECRs and identify any that have not yet been incorporated into the hardware.  

Question Applies To: All flight and non-flight deliveries. 

Data Responsibility: The CogE provides the attachment. 

Note:
Use the PDMS report for all processed ECRs. 




	Data Attachment 28: List open action items from all past reviews.

Attach a list of any action items from either subsystem or subassembly-level reviews which were dispositioned as “accepted” but have not been closed and implemented. Formally “Closed” action items means accepted by the originator.  List and address all open items from all design reviews, inheritance reviews, peer reviews, PDR’s, CDR’s, DDR’s, FRR’s, MRR’s, TRR’s, PSR’s, etc. 

Question Applies To: All flight and non-flight deliveries and for all deliveries where there are open items from past reviews. 

Data Responsibility: The CogE must support review preparation and conduct action item follow-up. 

Note:
Most projects use the Action Item Tracking System (AITS) to track review action items.




	Data Attachment 29: List of all Waivers/Deviations that apply to this hardware, with a summary of medium and high-risk items.

Create a waiver list in the HRCR data archive collection of all waivers on delivered hardware. 

Provide a high-level summary of medium and/or high-risk waivers and deviations as well as waivers with dissent. 

Note:
Some subcontractors/vendors/suppliers refer to waivers as “deviations.”

Question Applies To: All flight hardware. 

Data Responsibility: The Project CME provides the waivers/deviations from PDMS, and the CogE provides the summary of the medium and high risk items, and waivers with dissent. 




	Attachment 30: List of JPL Open IR’s and all open and closed Vendor Class 1 MRB’s

Attach a list of the current Open Inspection Reports (IR’s) and all Vendor Class 1 Material Review Boards (MRB's) that were submitted and approved by JPL Engineering and QA.  

Question Applies To: All deliveries. 

Data Responsibility: The CogE with inputs from the QAE. 




	Data Attachment 31: List of Open PFRs affecting this hardware and PFRs on other hardware that may affect this hardware 

List all open PFRs that apply to this hardware, or that may affect this hardware, in the HRCR data archive location.  All potential red-flag PFR’s should be identified.  This list should include PFRs against this assembly, or any other serial number of this assembly type, including those that may exist on other Projects. If this is a non-flight delivery, this list is valid as well. All open PFRs will be reviewed at the HRCR meeting.  

Question Applies To: All flight and non-flight deliveries. 

Data Responsibility: The CogE.




	Data Attachment 32: List of GIDEP Alerts applicable to this hardware

If there are any GIDEP alerts applicable, attach the GIDEP reports. GIDEP Alerts may be issued on electronic parts, materials, fasteners, suppliers, etc. 

Question Applies To: All flight deliveries. 

Data Responsibility: CogE 

Note:
The project MAM or 5x Electronic Parts Representative can provide guidance on the GIDEP system. 




	Data Attachment 33: Complete Power Data information for this assembly or subsystem 

Attach the power data information/sheets for all assemblies that draw power. The power data should be listed for each operational state.  This Power Data information should also be submitted to the Project’s Systems Engineer.

Question Applies To: All flight and non-flight deliveries. 

Data Responsibility: CogE.  

Note:
Below are some examples of Power Data Sheets provided on past projects. 

· MER Telecom/X-band RFS Power Data Sheet, HRCR 1001
· MER REM Top Assy SN 02 Power Data Sheet, HRCR 1075 




	Data Attachment 34: Mass Properties Certification 

The Project Systems Engineering Team may direct the CogE in determining what data is needed for a particular delivery if the calculation is to be done at a higher level of integration. Center-of-Gravity (CG) information must also be provided.  For a discussion of CG and Mass properties, refer to reporting requirements in Design, Verification/Validation and Operations Principles for Flight (Design Principles) (JPL Rules! DocID 43913) and/or A Useful Guide for Chief (& Other) Mechanical Engineers (Volume 1 & 2) (JPL Rules! DocID 36752). 

Note:
Use the project defined unit of measure for all values. Also, remove everything that will not fly, such as connector savers and handling frames, when weighing the deliverable hardware. 

Question Applies To: All flight and non-flight deliveries. 

Data Responsibility: The CogE.  The CogE will work with the Mass Properties Engineer assigned to the project to develop the required data.  It may be developed by the CogE, by the Mass Properties Engineer, or jointly.

Note:
Below is an example form and presentation that can be used as a guideline. 

· MER Mass Properties data Form  

· MER COGE Presentation - Mass Properties data 




	Data Attachments 35 and 36:  Project Optional Attachment 

This is a placeholder for optional project additional attachments. 

Note:
Projects cannot remove required attachments without permission. Examples of data attachments a project may choose to add to the HRCR Form follow: 

· Electronics Packaging Qualification Verification (PQV) Certification.

In Spacecraft Electronic Packaging/Cabling Design and Fabrication (JPL Rules! DocID 35120) (a.k.a D-8208), in General Requirements, Section 3-2.3, Paragraph 4.6 Fatigue Life, requires that "Electronic packaging systems shall be qualified by test to a fatigue life margin of three (3)". The Project PQV team will provide a statement (form) which must be submitted and attached to the HRCR form, certifying the assembly process has been proven to three times the expected flight lifetime requirements. 

Question Applies To: All flight electronics assemblies that require electronic packaging qualification. This certificate is not applicable to non-electronic and non-flight deliveries. 

Data Responsibility: The Project PQV Team. 

· Planetary Protection Certification

If a Planetary Protection (PP) Certification is required by the Project's Planetary Project Control Plan for this hardware, attach the form provided by the project planetary protection engineer, certifying that the process applied to the hardware for planetary protection has been completed. 


· Cycle Log for Limited Life Items.

The HRCR form provides space for Operating Times. However, this information for certain limited life items may need to be logged on a dedicated Cycle Log. There is no established format for this log; use whatever format will capture the tracking information needed. 

Examples of limited life items that may need a dedicated log are: 

· Flexures 

· Reaction Wheels 

· Regulators 

· Latch Valves 




HRCR HELP TEXT ACRONYM LIST

AITS – Action Item Tracking System

AIDS -- Assembly and Inspection Data Sheets

ATLO -- Assembly, Test, and Launch Operations

ASIC – Application-Specific Integrated Circuit

CCB – Change Control Board

CCE – Contamination Control Engineer

CDR – Critical Design Review

CME -- Configuration Management Engineer

CogE -- Cognizant Engineer

DAD – Design/Analysis Discrepancy

DDR – Detailed Design Review

EACS – Environmental Analysis Completion Statement

ECI – Engineering Change Instructions

ECRs -- Engineering Change Requests

EM -- Engineering Model

EPSA – Electronic Parts Stress Analysis

ERE – Environmental Requirements Engineer

ETA – Environmental Test Authorization

ETAS -- Environmental Test Authorization Summary

ETS -- Environmental Test Summary

FMECA -- Failure Modes and Effects Criticality Analysis

FPGA – Field Programmable Gate Array

FRR – Flight Readiness Review

FTA -- Fault Tree Analyses

GIDEP -- Government-Industry Data Exchange Program

GSE – Ground Support Equipment

HRCR -- Hardware Review Certification Record

ICDs -- Interface control drawings, sometimes called interface drawings. These can be mechanical and electrical.  ICD can also be used as an acronym for Interface Control Document

IR – Inspection Report

MAM – Mission Assurance Manager

MIUL -- Material Identification and Usage List

M&P -- Materials & Process

MRB – Materials Review Board

MRR -- Manufacturing Readiness Review

MUA -- Material Usage Agreement

PDMS -- The Product Data Management System is the institutional engineering data repository and control system

PDR -- Preliminary Design Review

PFR – Problem Failure Report

P/N -- Part Number

PP – Planetary Protection

PQV – Package Qualification and Validation

PRT – Platinum Resistance Thermometer

PSR – Pre-Ship Review

QAE – Quality Assurance Engineer

RATS -- Reliability Analyses Tracking System

RDD -- Release Description Document. Used for formal software release.

SECR—Support Equipment Certification Record

SEEA – Single Events Effects Analysis

SIT -- System Integration and Test

S/N – Serial Number

SPF -- Single Point of Failure

SRCR – Software Requirements Certification Record

TAYF – Test As You Fly

TRR – Test Readiness Review

UUT – Unit Under Test

V & V – Validation and Verification

WCA – Worst Case Analysis
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