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This memo provides some detailed guidelines to help you prepare for an HRCR.  I’ve included line-by-line explanations for the HRCR form itself, some notes on preparing an End Item Data Package, and some suggestions about who to go over your material with prior to the meeting.  This is meant to make it easier, as many of the line items on the form are hard to interpret.   I’m also attaching two spreadsheets Ed Shalom prepared that might be useful as checklists when pulling together your documentation.

I understand that this is a lot of work, but it is required for all hardware entering I&T, and will help us ensure we are ready for flight.

Thank you.

How to prepare for your HRCR:

1.  Prepare and Bring an End Item Data Package for the subsystem. Subsystems which include electronics which are part of the Integrated Electronics Module (IEM) should make a separate package for the electronics. A table detailing the minimum contents of an End Item Data Package (EIDP) is attached. The EIDP is mostly just a compilation of the documentation called for in the HRCR form, and the HRCR form itself.
(See attached explanation of HRCR form for detailed instructions on each line item)
2. Walk through the package with QA prior to the HRCR and fill out the HRCR form.
The HRCR form is available in the library; search for “HRCR”.   

3. Bring 10 hardcopies of the completed HRCR form and attachments with 1 set of viewgraphs.

4. After the HRCR, close any Action Items which were generated during the HRCR.  The action items will be  
posted and tracked on the Action Item Tracking System,  http:// webdev1/aits/index.cfm  
The subsystem will not be considered complete and delivered until these action items are closed.

5. After all action items are closed and the HRCR form has been signed by the Instrument Manager, the EIDP must be distributed as follows:  1 copy travels with the hardware, 1 copy submitted to PDMS, 1 copy submitted to the TES project office.

This table was excerpted from the TES Documentation Plan;  the remarks column was added for clarification

Table 3.    End Item Data Package xe "End Item Data Package"


Applicability

Document
Protoflightxe "protoflight  model"
GSExe "support equipment"

xe "GSE"
AHSExe "AHSE"
Remarks*

Completed Hardware Reviewxe "reviews"/Certification Requirement (HRCRxe "Hardware Review/Certification Requirement (HRCR)") form (specified in CMxe "configuration management" Plan, D-13000), Support Equipmentxe "Ground Support Equipment"

xe "Support Equipment"

xe "support equipment" Certification Requirements (SECRxe "Support Equipment Certification Requirement (SECR)") form (JPL form 2626), and/or Softwarexe "software" Review/Certification Requirement (SRCRxe "Software Review/Certification Requirement (SRCR)") form (JPL form 1925) or equivalents, as applicable, with supporting documentationxe "documentation" as specified on the form.
(
(
(


· Drawingxe "drawings" Package to include as a minimum the Top Assembly and  Mechanical ICD,xe "ICD" as applicable.
(
(
(


· Inspection Reportsxe "inspection report"
(
(

Include all paper IR’s in EIDP, + printout of electronic IR summary sheet

· Complete "As-built"xe "As Built" documentationxe "documentation" delivered to PDMSxe "Product Data Management System (PDMS)"
(
(

See table below, from  Configuration Management Plan

· A complete list of tests and testxe "test" results performed at module, subassembly, assembly, and subsystem level.  The test data supplied should include, as a minimum, the last acceptance test at each level.
(


As-run procedure and test results

· Environmental Testxe "test" Authorization and Summary Forms (ETAS).
(




· Telemetry calibrationxe "calibration" data, as applicable.
(




· A complete shortage list (parts and functional operations as applicable).
(
(

 Items or capabilities not included that will be after the HRCR.

· ECR/xe "ECR"ECIxe "ECI" Summary (open and closed).
(
(



All Material Review Boardxe "Material Review Board" (MRB) actions generated.
(
(



Testxe "test" Constraints.
(




Operating times for subsystems and applicable functional components.
(




User guides, manuals and/or operating procedures as applicable
(
(
(


Unique instructions for safety,xe "safety" handling, packaging, storage,xe "storage" and shipping,xe "shipping" as applicable.
(
(



Governing requirement and specificationxe "specification" documents
(
(
(
Completed Verification Matrix is adequate. (get from System Engineer)

TES Hardware Requirements Certification Review

Assembly/Subsystem
Cognizant Engineerxe "cognizant engineer"
Phone
Section
Date

      
      
      
      
      

Ref. Des.
Drawingxe "drawings" No.
Dwg. Rev.
Serial No.
Nomenclature
Final IRxe "inspection report"
Op. Time or Cycles (if avail.)
Massxe "mass" (Kg)

From Equipmt.

List (in PDMS)
      

Top-Level Assembly Drwg

     
     
     
Last Rev.

     
Unit being reviewed (1 form per unit)
     
Name as appears on Drawing and/or Equipment List

     
     
Final IR number prior to HRCR
      

Op Time in minutes

# of Cycles

     
     
Final Weighed Mass

     

Check applicable answer and give necessary explanation in remarks column
Yes
No
N/A
Remarks
Data Attachments
Signature Approval

& Date

1.  Are all drawingsxe "drawings" and specifications complete, approved, released and frozen ?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

Are all the drawings released? 

Are all the specs complete and approved? 

Is there  a copy of the specs in the library or in the EIDP?
18.   Latest Top Assembly Drawingsxe "drawings"
 FORMCHECKBOX 
 Attached          FORMCHECKBOX 
 None
Cognizant Engineerxe "cognizant engineer"

2.  Do the released drawingsxe "drawings" and specifications reflect all approved changes ?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

Self-explanatory.  Are there redlines after the release date?
19. List of open ECRs

 FORMCHECKBOX 
 Attached          FORMCHECKBOX 
 None
Cognizant PEMxe "Project Element Manager"

3.  Is hardware identical to other hardware delivered ?  If no, provide difference list.
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

Were any other units like this delivered (spares, duplicate flight units)  if so, are they identical?
20. Waiversxe "waiver"
 FORMCHECKBOX 
 Attached          FORMCHECKBOX 
 None
Materials Engineer

4  Does the hardware meet the requirement of its FRs, specifications, waivers and/or ICDs ? If no, provide difference list. (See item 28 for reference.)
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

Use Verification matrix; check for compliance

Also refers to procurement specs.

Add list of any requirements not met.
21. Open MRBs

 FORMCHECKBOX 
 Attached          FORMCHECKBOX 
 None
QA Engineer

5.  Have all discrepancies and MRBs been dispositioned and agreed to by Engineering/ QA ?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

MRB is Material Review Board.  Are all IR’s discrepancies, etc. closed out and signed off by QA.
22. Open Problem Logs & P/FRxe "Problem/Failure Report"s

 FORMCHECKBOX 
 Attached          FORMCHECKBOX 
 None
Mission Assurance Mgr.

6.  Has complete as-built list information been submitted to PDMG?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

Check paragraph 2.42 in JPL-D 14739, TES Documentation Plan
(excerpted and attached below)
23. Open Problem Logs & P/FRxe "Problem/Failure Report"s on sim. H/W and/or related S/Wxe "software"
 FORMCHECKBOX 
 Attached          FORMCHECKBOX 
 None
System Engineer

7.  Are required design analyses complete, up to date, approved and archived? Attach identifying list per item 29.
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

Possible applicable design analyses include:    Worst Case Analysis, Parts stress, FMECA, structural dynamics
24. Signed Environmental Test Authorization & Summary (ETAS)

 FORMCHECKBOX 
 Attached          FORMCHECKBOX 
 None
Integration & Test Mgr.

8.  Have all required environmental qualification tests & analyses called for in D-13144, Table 5.2 been completed?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

See D-13144 (Environmental Requirements Doc) Table 5.2 
25. Assy/ Subsystem Power Data Sheet

 FORMCHECKBOX 
 Attached          FORMCHECKBOX 
 None
Instrument Manager

9.  Is all required assembly and/or subsystem level functional testing completed ?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

All testing required before integration at the next level
26. Shortage List

 FORMCHECKBOX 
 Attached          FORMCHECKBOX 
 None
Other

10.  Have applicable telemetry calibrationxe "calibration" data been submitted to the System Engineer?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

Any calibrations required before integration at the next level. 
27.  Operational Con-straints/Idiosyncrasies

 FORMCHECKBOX 
 Attached          FORMCHECKBOX 
 None
Other



11.  Have all required single point failurexe "failure" actions been taken?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

Any action items generated as a result of our Single Point Failure assessment pertaining to this subsystem, or any other actions specifically taken to address potential single point failures.
28. Requirements Verification Matrix (reference item 4)

 FORMCHECKBOX 
 Attached          FORMCHECKBOX 
 None
Other

12.  Have all required massxe "mass" data been submitted ?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

Final mass measurement, submitted to System Engineer. 
29. Design analyses completed, approved & archived (per item 7)

 FORMCHECKBOX 
 Attached          FORMCHECKBOX 
 None
Other

13.  Have all stress, corrosion & flammable material requirements been met ?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

Per JPL D-13146, TES Materials and Processes Control Plan

Other

14. Have all piece parts, processes and materials been approved by JPL?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

Electronic parts: approved by Electronic Parts Engineer;

Materials: Approved by Materials and Processes Engineer

Other

15.  Has hardware been baked out, cleaned and met all contaminationxe "contamination" control requirements? 
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

Per JPL D-13206B; TES Instrument Contamination Control Plan 

Other

16.  Are all required shippingxe "shipping" containers, shipping procedures, special handling procedures, AHSExe "AHSE" and SExe "Support Equipment" ready ?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

Self-explanatory 

Other

17.  Is this hardware acceptable for flight ?
 FORMCHECKBOX 

 FORMCHECKBOX 

 FORMCHECKBOX 

Acceptable for flight as delivered, or are additional processes required (conformal coat, bakeout, rework)  

Other



2.4.2. As-built Documentation

As-built documentation XE "documentation"  for each flight hardware assembly shall contain the following minimum information:

(a) Part number and serial number of the assembly or other deliverable equipment item.

(b) Part number, description (title), and serial number, lot number, date code, or trace number of each component as required in D-13009, Electronic Parts Plan.

(c) Number and revision letter of each detail design document used to describe or fabricate the item.

(d) Numbers and names of discrepancy reports that describe and authorize all differences between the ("as-built") hardware and the governing ("as-designed") product configuration identification documentation XE "documentation"  (e.g., deviations, waivers XE "waiver" , inspection report XE "inspection report" s, and MRB XE "Material Review Board"  action notices).

Any Design Agency format is permissible and additional information may be included with as-built documentation XE "documentation"  at Design Agency discretion.

After delivery, contractor XE "contractor"  as-built documentation XE "documentation"  shall be updated to reflect any changes that occur at JPL.  

As-built data for JPL in-house designed and built flight hardware must be submitted to EDMG XE "EDMG"  for status accounting XE "status accounting"  at or prior to HRCR XE "Hardware Review/Certification Requirement (HRCR)" . (EDMG will return the data to the submitter when accounting activities are completed.)

PEMs XE "Project Element Manager"  are responsible for retaining as-built documentation XE "documentation"  in end item data package XE "data package" s for all Design Agencies as part of their Archive Plan.

This document excerpted from the Configuration Management Plan, D-13000C

Appendix D

HRCR Guidelines

1. An HRCR is a not a review in the typical sense of the word – it is a declaration and certification by the hardware developer to the next level integrator as to the current status of deliverable hardware and documentation referenced to functional, design and product assurance requirements.  As such, many of the typical “review concepts” either don’t apply or are modified.  The completed HRCR with its attachments becomes a part of the project archives, most commonly as part of an end-item data package.

2. For TES, the HRCR is the Instrument Manager’s review of the hardware at the time of hardware delivery for Instrument Integration and Test.  Required attendees are the delivering and receiving PEMs, the Cog E of the equipment being delivered, and all signatories to the HRCR called out as approving the hardware for flight (or other use if so designated on the form).  The Instrument Manager will appoint an HRCR secretary, typically the delivering PEM, who will document the HRCR, including any liens, action items shortages, etc., and will enter any action items in the TES Action Item Tracking System. 

3. The Instrument Manager is both convener and final approver of the HRCR.

4. The signatories called out on the HRCR as approving the hardware for flight, along with any other individuals designated by the Instrument Manager, constitute an informal, advisory board to the Instrument Manager.  The approval authority, however, remains soley with the Instrument Manager. 

5. The HRCR is a minimal check sheet; other material may be appended.  Similarly, if some item on the form doesn’t apply (a mechanical element may not have “telemetry calibration data” for example), simply mark it as not applicable (N/A).

6. The HRCR form is available electronically in the TES Library (search on ‘HRCR’ in the title) and also in the TES CM Plan (D-13000). 

7. The dates of HRCRs will be scheduled by the Instrument Manager working with the delivering and receiving PEMs, HRCR signatories and the TES Scheduler.  It probably will make sense to have HRCRs for groups of delivered assemblies/components.

8. The TES Action Item Tracker (available through the TES Library) will be used to track action items, liens and/or shortages resulting from an HRCR. At the discretion of the Instrument Manager, hardware integration may commence before closure of all action items, liens, shortages, etc., but no HRCR is deemed complete until all such actions resulting from it have been closed.



VME Backplane HRCR Items:

Proposed Response

Action Req'd
Comment

#

YES
NO
N/A



1
All drawings and specs complete, approved, released & frozen?






2
Released drawings and specs reflect all approved changes?






3
Is HW identical to other HW delivered?  If no, provide difference list.






4
HW meets reqs of its FRs, specs, waivers and/or ICDs ? If no, provide difference list. (See item 28 for reference.)






5
All discrepancies & MRBs dispositioned & OK'd by Eng/ QA?






6
Has complete as-built list information been submitted to PDMG?






7
Are required design analyses complete, up to date, approved and archived? Attach identifying list per item 29.






8
All req'd env qual tests & analyses (D-13144, Tab 5.2) complete?






9
All req'd assy and/or subsystem level functional testing complete?






10
Applicable telem cal data been submitted to the Sys Engineer?






11
Have all required single point failure actions been taken?






12
Have all required mass data been submitted?






13
Have all stress, corrosion & flammable material reqs been met ?






14
All piece parts, processes and materials approved by JPL?






15
HW baked out, cleaned and meets all contam control reqs? 






16
All req'd shipping containers/procedures, special handling procedures, AHSE and SE ready?






17
Is this hardware acceptable for flight?







Attachments Required:














18
Latest Top Assembly Drawings






19
List of open ECRs






20
Waivers






21
Open MRBs






22
Open Problem Logs & P/FRs






23
Open Problem Logs & P/FRs on sim. H/W and/or related S/W






24
Signed Environmental Test Authorization & Summary (ETAS)






25
Assy/ Subsystem Power Data Sheet






26
Shortage List






27
Operational Con-straints/Idiosyncrasies






28
Requirements Verification Matrix (reference item 4)






29
Design analyses completed, approved & archived (per item 7)























End Item Data Package







(from D-16401C, TES Documentation Plan  March 22, 2000

Applicability

Action Req'd
Comment



PF
GSE
AHSE



1
HRCR form, SECR form, and/or SRCR) form, as applicable, with supporting docs as specified on the form.






2
Drawing Package with Top Assembly and  Mechanical ICD (minimum)






3
Inspection Reports






4
Complete "As-built" documentation delivered to PDMS






5
A complete list of tests and test results performed at module, subassembly, assembly, and subsystem level.  The test data supplied should include, as a minimum, the last acceptance test at each level.






6
Environmental Test Authorization and Summary Forms (ETAS).






7
Telemetry calibration data, as applicable.






8
A complete shortage list (parts and functional ops as applicable).






9
ECR/ECI Summary (open and closed).






10
All Material Review Board (MRB) actions generated.






11
Test Constraints.






12
Operating times for subsystems and applicable functional components.






13
User guides, manuals and/or operating procedures as applicable






14
Unique instructions for safety/handling/packaging/storage & shipping






15
Governing requirement and specification documents






