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PREFACE

Under the Space Flight Systems Development and Operations Contract (SpaceDOC), the National Aeronautics and Space Administration (NASA) designs, develops, launches, and operates unique microgravity payload hardware aboard the International Space Station (ISS).  Also included in SpaceDOC are the required support efforts for Mission Integration and Operations, consisting of the Telescience Support Center (TSC) and Mission Integration and Planning (MIP).

This document addresses the final preparation, bagging, packaging, and labeling of flight hardware to achieve the transportation and stowage conditions defined in SSP 57000 Appendix C, as modified by PIRN 57000-NA-0359.
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1.0 introduction

1.1 Purpose

This document addresses packaging, marking, and preparation of flight hardware to achieve a state of readiness to be packed into its final stowage prior to being turned over to the NASA Packing Organization for launch.  The purpose of this document is to define the general procedures for packaging, marking, and preparation of flight hardware developed and turned over to NASA under the Space Flight Systems Development and Operations Contract (SpaceDOC). 
Packaging will be done at the following locations unless otherwise specified and approved.

ZIN Technologies, Inc.

6745 Engle Road
Airport Executive Park

Cleveland, Ohio  44130
Glenn Research Center

21000 Brookpark Road

Brook Park, Ohio  44142

1.2 Scope

This procedure is recommended for all SpaceDOC Flight Hardware prior to being shipped from the Glenn Research Center (GRC) or ZIN Technologies to the launch site or to the NASA Packing Organization.  The scope of this document covers the implementation of SSP 57000 Appendix P as modified by PIRN 57000-NA-0359 for the final “ready for flight” preparation of all SpaceDOC hardware.  

1.3 Order of Precedence for Specification

The procedures contained within shall take precedence over any conflicting information contained in other SpaceDOC documentation or on engineering drawings.

documents

This section lists specifications, models, standards, guidelines, handbooks, and other special publications.  These documents have been grouped into two categories:  applicable documents and reference documents.

1.4 Order of Precedence for Documents

In the event of a conflict between this document and other documents specified herein, the requirements of this document shall apply.  In the event of a conflict between this document and the contract, the contractual requirements shall take precedence over this document.  In the event of a conflict between this document and higher-level documents, the higher-level documents shall take precedence over this document.

All documents used, applicable or reference, are to be the issues defined in the current version of the SpaceDOC contract.  Nothing in this document supersedes applicable laws and regulations unless a specific exemption has been obtained.

1.5 Applicable Documents

The documents in the following table are applicable to the SpaceDOC Project to the extent specified herein.

	PIRN 57000-NA-0359
	Stowage Label Requirements Updates

	SSP 57000
	Pressurized Payloads Interface Requirements Document


1.6 Reference Documents

The documents in the following table are provided only as reference material for background information and are not imposed as requirements.

	P13001
	Procedure for the Control of Nonconforming Product

	P15001
	Procedure for Handling, Storage, Packaging, Preservation and Delivery


2.0 preparation of hardware for shipment over view
2.1 Sequence of Events

1) Hardware labels and Op Nom approval via JSC 732 form.

2) Determine which flight the hardware will be manifested on.

3) Submit LRODS.

4) Submit a request to the Support to Stowage Payload Integration Manager (SPIM) for the required packing materials or obtain approved packing materials.

5) Turn over hardware to GRC (if required).

6) Verify information between the hardware and HAMR.

7) Complete JSC 911 tag.

8) Final inspection of Hardware.

9) Prepare flight packaging and GSE packaging.

10) Prepare shipping container and pack hardware into shipping container.

11) Prepare DD-1149 for turn over to JSC.
2.2 Required Items 
1) LRODS – Launch, Return, On-Orbit Data Set (LRODS)
· The LRODS (See Figure 1) is used by the hardware provider to define the ground handling, shipping, launch, on-orbit stowage, and return requirements of flight hardware to the NASA Packing Organization. 
· Furthermore, the LRODS defines to the NASA Packing Organization what level of readiness for flight the hardware will be in upon arrival at the NASA Packaging Organization.

· The LRODS form is an International Space Station (ISS) form that may be obtained from the SPIM.

· A constantly changing form that is not Configuration Management (CM) controlled.

· Provided way in advance before shipping the hardware (On Dock – 8 weeks).
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FIGURE 1. Sample Launch Return On-Orbit Data Set (LRODS)

2) HAMR – Hardware Accountability Matrix Report (HAMR) 

· The latest HAMR (See Figure 2) can be requested from SPIM.  

· Check the hardware against the HAMR.  Any differences will need to be reported to SPIM.
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FIGURE 2. Sample Hardware Accountability Matrix Report (HAMR)

3) 911 Parts Tags – These (See Figure 3) can be ordered from JF911 http://forms.jsc.nasa.gov/.
[image: image4.png]911 tag. jpe - Windows Picture and Fax Viewer

Q0 E&y|fL|lan|XsHE| @




FIGURE 3. Sample 911 Parts Tag

4) DD1149 Form – These can be ordered from http://forms.jsc.nasa.gov/formdetails.asp?formid=10113.
5) Specialty labels for flight bags – TOX labels, ESD labels, and special warning labels that cannot be easily produced in house should be requested from the ISS Payload Labeling Approval Team (IPLAT) or the Decal Lab once that packing configuration has been determined and submitted on the LRODS.
Suggested TOX labels are listed in the table below: 

	Drawing Number
	Length (in)
	Height (in)
	Material
	Level
	Color

	SKD39123122-005
	1.45
	1.15
	Vinyl
	0
	Green

	SKD39123122-013
	1.45
	1.15
	Vinyl
	1
	Cobalt Blue

	SKD39123122-021
	1.45
	1.15
	Vinyl
	2
	Yellow

	SKD39123122-029
	1.45
	1.15
	Vinyl
	3
	Orange

	SKD39123122-037
	1.45
	1.15
	Vinyl
	4
	Ruby Red


Suggested ESD labels are listed in the table below
	Drawing Number
	Length (in)
	Height (in)
	Material

	SDG32104805-017
	1.00
	1.00
	Brady

	SDG32104805-018
	0.50
	0.50
	Brady

	SDG32104806-008
	2.88
	1.25
	Brady


6) File / Paper – To record any changes on the Inventory Management. System (IMS) Bar Code and Serial Number (including Part 2 contents).  Any changes must be reported to SPIM.
Flight Bagging – 
· Flight bagging may consist of clear zip lock bags, bubble wrap bags, or other.

· Approved bagging material is identified in PIRN 57000-NA-0359.
· Flight bags can be requested via a Request For Support (RFS) from SPIM at least four (4) weeks prior to the packing exercise.
· Alternatively, bags may be acquired or purchased according to the materials identified in PIRN 57000-NA-0359.
7) Bags or Ziplock Bags for Transport of Hardware to the launch site or NASA Packing Organization – Non-flight would be fine.

8) Velcro - Approved Velcro material is identified in PIRN 57000-NA-0359.  Note that “HOOK” Velcro is applied to hardware bags.  
9) Label Maker & Labeling Tapes – Flight approved labeling tapes are identified in PIRN 57000-NA-0359.
10) Flight Approved Sharpie

11) Extra Bar Code - This can be ordered from IPLAT.

12) Zippie Bar Code - This can be ordered from IPLAT.

13) Kapton Tape

14) Blue Tape or Non-Flight Tape

15) Camera - Pictures of every stage will be required.

2.3 Recommended Equipment

1) Scissors

2) Double sticky tape – Flight approved tape is identified in PIRN 57000-NA-0359.
3) X-acto knife

4) Filing tool

5) Heat sealer
3.0 Payload Cargo Review & Packing for “Flight Ready”
It is assumed that all flight hardware is in its final flight configuration and is ready to be bagged and shipped or hand carried to the launch site or to the NASA packing facility for on-dock.  

3.1 Review Hardware Labels and Bar Codes
1) Check the flight hardware for labels per the in-house drawing and requirements from SSP 57000 Appendix C and PIRN 57000-NA-0359.  Ideally all label drawings and hardware drawings showing the label placement are to be approved via JSC form 732.  Quick turnaround programs may not have sufficient time to allow this process.  Correct hardware labels if needed.  When possible all labels that are applied directly to the hardware should be manufactured by the JSC Decal lab.  In house manufactured labels can be used to correct last minute issues, but these run a greater risk of being rejected by SPIM, HFIT, and IPLAT.  NOTE:  Legacy hardware labeling that had been previously approved is still acceptable for use.
General Labeling Considerations:
a) Each hardware should have one combo label including the following:
· OpNom

· Part Number (P/N) and Serial Number (S/N)

· IMS Bar Code

b) Ensure that the cable has both end labels and a combo label in the middle (i.e.:  to/from, commodity, OpNom, flow direction, etc…).  The combo label shall be placed at the mid-length position of the cable/hose unless the cable hose is six (6) meters or greater which would then require an identification label place every two meters.
c) Connectors / knobs / handles are labeled.

d) Electrostatic Discharge (ESD) label

e) Tox label

f) Check with IPLAT for labeling other interfaces

2) Labeling is required to be in a particular agreed upon order

3) Does the OpNom label conflict with the manufacturer’s label (or any other labels)?  Remove or cover up the incorrect label with a flight approved tape or mark though with a flight approved sharpie.
4) Are there multiple Commercial Off the Shelf (COTS) bar codes.  Only the IMS bar code should be on the hardware.  Cover all the others.

3.2 Review and Update the HAMR

1)  Check all labeling (OpNom, part numbers, and serial numbers) of the flight hardware thoroughly against the HAMR.  Add any information or corrections into the rows or columns where required on the HAMR.  
2) If the hardware is incorrect, a new label will need to be ordered or the label can be created in-house.  If the HAMR is incorrect, submit a Change Evaluation Form (CEF) to correct.
3) Check the Tox Level on the flight hardware against the HAMR.  Correct any discrepancies and submit to SPIM.  If the HAMR is incorrect, submit a CEF to correct.

4) Record the IMS bar codes for each hardware item with the corresponding part number and send to SPIM.  This can be done directly on the HAMR.  If the hardware item is too small for a bar code, fill out Exemption Form JF1345 (See Figure 4) and submit to IPLAT/SPIM at http://iss-www.jsc.nasa.gov/nwo/mio/cargo/bits/web/ordering.shtml which will then be submitted to Cargo Mission Contract (CMC).
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FIGURE 4. Sample JSC Form 1345 for Bar Code Exemptions

5) Send all HAMR changes or discrepancies to SPIM.  Email or scan the information and forward to JSC in Houston, TX.  The information will be entered for the final HAMR.   

3.3 Perform Hardware Inspection

1) Perform a Sharp Edge and Burrs Inspection.  With white gloves touch ALL surfaces of flight hardware.  Look for snags, even if it is not part of the expected crew interface.  Sharp edges are often found on screw heads after it has been torque or refurbished.  Acceptable fixes include covering with Kapton tape and/or filing down the sharp edge. 
2) Perform a Cleanliness Inspection per the hardware requirement.

3) Check the fasteners.  They should not be bent, damaged, or worn.

4) Check the cosmetic appearance.  There should be no scratches, nicks, damaged screw heads, corrosion, chipped paint, etc.

5) Check the connector/cable pins and sockets.  Pins should not be bent or recessed.  There should be no flaws or cracks.

6) Record the weight and dimensions of the hardware item.
7) Complete any final verification inspection sheets as the hardware is not to be removed from the final flight packaging.  This should include final launch configuration verifications.

3.4 Final Packing and Imaging
1) Flight bags shall be labeled per SSP 57000 Section C.3.4.6.  Print bag identification label and place on the flight ziplock bag.

2) [image: image17.wmf]Cut a 1” x 1” flight Velcro “HOOK” square and place the square on the back of the flight ziplock bag (opposite side of bag from the identification label).  Place Velcro square in the horizontal center of the bag leaving enough space between the top of the Velcro and the ziplock seal to allow the crew to open the bag without pulling it off its mating Velcro on-orbit.
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3) All hardware with an ESD label must have an ESD label on the flight bag.

4) All hardware with a tox label in an opaque bag must have a tox label on the flight bag.  Note:  The hardware shown in the above figure has a tox label on the flight bag, but this is not required since the bag is not opaque and the tox label can be seen on the hardware through the bag.

5) All hardware that has a warning label “WARNING PRESSURIZED VESSEL” must have the same label on the flight bag.

6) Identify “KEEP” on the bag if the hardware will be returned to the bag by the crew.

7) Place the hardware in the flight ziplock bag after appropriate images have been taken. 
8) Fill out the 911 Parts Tag (see Appendix C, “911 Parts Tag” for more details).  When filling out the 911 Parts Tag, use the manifested part name and not the OpNom.

9) Take lots of imagery.
When taking pictures of the hardware, barcodes and labels must be legible.  They will be verified in Houston.

a) Overall hardware view with a ruler for dimension.
b) All sides view with a ruler for dimension, including controls, knobs, and drawers.

c) Close up of the label view.  

d) Hardware next to the bag label. 

e) If the hardware is to be inside a non-see-through bag or wrapping material, views of the different stages is required (i.e.:  in a bubble ziplock bag or container).
f) Hardware inside a ziplock bag with identifying label on the ziplock bag (flight).  Include any informational labels like “For Stage EVA”, “for USOS”, etc.
g) Hardware inside the ziplock bag with the Velcro. 

h) Hardware inside with the 911 Parts Tag shown.
i) Fill out the DD1149 Form.  For more details see section 5.0, “Filling out the DD1149 Form”.
6) Place the flight hardware with the flight ziplock bag inside a non-flight ziplock bag for transport (the non-flight ziplock bag will be removed before packing in the cargo transport bags at CMC).  Place completed 911 Parts Tag inside the non-flight bag so it is visible.  If the flight hardware is not visible through the flight bag (i.e. ESD bubble wrap bag), place a picture of the hardware inside the non-flight bag.
7) Send all photos to SPIM, HFIT, and IPLAT for upload to the OZ website.  SPIM will send the photos to CMC.  
Reason:  Per the LRODS and Ship and Shoot, CMC is not to open the flight packing.  Therefore, it is the hardware provider responsibility to photograph and provide photos to the CMC both electronically and photo copies in the shipment so the CMC knows what is inside the shipment.
8) Upon HFIT and IPLAT approval, HFIT CoC and Form 732, including the blue attention label (See Figure 5), will be sent to the Payload Developer (PD).  The PD should apply the blue attention label to the non-flight outer transportation bag of each hardware item if the PD does not wish the CMC to open the bag for hardware inspection.  The blue attention label is not required if the PD doesn’t mind the CMC opening the bag for inspection.  
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FIGURE 5. Blue Attention Label

9) Take the final picture with the blue attention label and send that picture to SPIM, cc HFIT and IPLAT.
10) Load the packed hardware into the shipping container, ready to be shipped to the CMC to meet on-dock.  Take multiple photos of packing that show individual items packed, overall box packing, overall shipping container labeling.
4.0 Filling out the DD1149 Form

Fill out the DD1149 Form with the required information.  Below is what is needed for filling out each block:

1) Enter the information from where the hardware is being shipped from (From).
2) Enter the information to where the hardware is being shipped to (To).

3) Enter the name of the contact who will receive the hardware (Ship To – Mark For).
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Sheet number (Sheet No.) needs to be filled out.  Number of sheets (No. of Sheets) needs to be filled out if the data rolls over.  If not then leave it blank.

4) Appropriations Data.  Class I Flight hardware for upload on Flight XXXX.
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Start out with this statement:

This flight hardware has no open issues that would preclude it from being packed for flight.  The hardware has been maintained as visibly clean sensitive.  

Part Name – Ask for a HAMR if not provided.  The Part Name MUST match the HAMR.
Part Number

Serial Number – The Serial Number that appears on the hardware.

FSC – Federal Supply Classification (FSC), i.e.:  Cataloging Handbook H2, SB 708-2I

Qty – Quantity

Cost

5) Requisition Date.  The format should be YYYMMDD (i.e.:  20110527).  

6) Enter the order number (Requisition Number) furnished by the contracting officer (i.e.: REQ NO IM-11-207-1).
7) Date Material Required.  The format should be YYYMMDD.  Use the same date as the Requisition Date (i.e.:  20110527).

8) Enter the Priority if assigned (i.e.:  Routine)
9) Transfer responsibility (Authority or Purpose) of flight hardware of Flight XXX (i.e.:  44P, HTV3).  
10) Signature block.  This MUST be signed.
11) Voucher Number & Date.  The date must be entered as YYYYMMDD.  
11a
Call it the experiment name and flight (i.e.:  ALTE44P) or if you have a controlled numbered system.

11b
Then name of the company that is sending the hardware (i.e.:  ZIN Technologies).
12) Date Shipped.  The date must be entered as YYYYMMDD.  

13) Mode of Shipment.  Air flight, FedEx, or carrier that will be used to ship the hardware.

14) Bill of Lading Number.  Tracking number if it is available.

15) Air Movement Destination or Port Reference No.  (i.e.:  Houston)
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16) Transportation via AMC or MSC chargeable to.
17) Special Handling.  This box is used if the hardware inside the shipping container needs special handling.  

18) Recapitulation of Shipment.  (i.e.:  Who processed this (issued, packed, checked)?  What type of container was used?  Etc…)
19) Receipt.  Sheet total of hardware.  Grand total of hardware.
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APPENDIX A Definitions

A.1 Scope

This appendix lists the acronyms and abbreviations used in this document.  
A.2 List of Acronyms and Abbreviations

ADP
Acceptance Data Package

CEF
Change Evaluation Form

CM
Configuration Management

CMC
Cargo Mission Contract

CoC
Certificate of Compliance

COTS
Commercial Off the Shelf

ECO
Engineering Change Order
ESD
Electrostatic Discharge
FCF
Fluids Combustion Facility

FSC
Federal Supply Classification

GRC
Glenn Research Center

HAMR
Hardware Accountability Matrix Report

HFIT
Human Factors Implementation Team

IMS
Inventory Management System

IPLAT
ISS Payload Labeling Approval Team

ISS
International Space Station

LRODS
Launch, Return, On-Orbit Data Set

MIP
Mission Integration and Planning

NASA
National Aeronautics and Space Administration

No.
Number

OpNom
Operations Nomenclature

P/N
Part Number

PD
Payload Developer

Qty
Quantity

RFS
Request For Support

S/N
Serial Number

SpaceDOC
Space Flight Systems Development and Operations Contract

SPIM
Stowage Payload Integration Manager

TSC
Telescience Support Center

APPENDIX B Various Approved Packaging Label Formats


Note:  To prevent Issue Reports from the CMC, use the above approved packaging label formats.
APPENDIX C 911 PARTS Tag
The information needed for filling out each block:
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FIGURE 6. Filled Out 911 Parts Tag

1) Part Number - This MUST match what is on the hardware and on the HAMR.
2) S/N Lot Number – This MUST match what is on the hardware.  Only ONE S/N per Parts Tag. 

3) Part Name – This MUST match what is on the HAMR.  Do not use the OpNom.
4) S/L Exp – XX/YY/ZZ or N/A if not applicable.
5) U/I – Each, Kit, Yd, etc.
6) Unit Price – Cost of the hardware.
7) Qty Rec – This should be a 1.
8) ACQ Document # - i.e.: CPS033352014
9) Project Code - i.e.:  FCS or CPS etc.
10)  Quality Class – Three quality classes to choose from.
a) Class I is flight hardware.
b) Class II is downgraded flight hardware used to interface with Class I.
c) Class III is training hardware that cannot interface.
11) ADP – ADP (Acceptance Data Package) is attached; Y=Yes or N=No.
12) Inspect – A quality stamp or initials (i.e.:  DW or DS).
If initials are used instead of a stamp, then at bottom of the tag write out the person’s name (i.e.:  DW = Dan Williston or DS = Darryl Seeley).
13) Date Inspected – Should be MM/DD/YY (i.e.:  03/01/12).
14) Manufacturer – i.e.:  ZIN Technologies
15) Supplier – i.e.:  GRC
16) Transaction Documents: – 

Transaction Document# - OK to Ship XXX (i.e.:  OK to ship HTV3)

Qty/Bal 

Date – Should be MM/DD/YY (i.e.:  03/01/12).
Stamp – A quality stamp or initials (i.e.:  DW or DS). 

After filling out the 911 Parts Tag, various pictures should be taken of the 911 Parts Tag and the hardware together including:  the 911 Parts Tag next to the hardware, and the hardware inside the flight bag and inside the GSE bag with the 911 Parts Tag shown.
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FIGURE 7. Hardware Inside the Flight Bag with the 911 Parts Tag Shown

APPENDIX D Payload Cargo Review and Packing Inspection Sheets
The following pages should be electronically filled out and submitted to CM via a project report for a particular flight.  The project report will include individually filled out inspection sheets for each unique Part Number.  Multiple Serial Numbers for that Part Number may be listed on each inspection sheet.

Payload Cargo Review and Packing Report

Flight:  (Flight Name)

(Project Name)
Rev. (There will be no Rev. if this is -)
Date of Report
	AUTHORIZED by CM when under FORMAL Configuration Control

	Date
	Signature

	
	



National Aeronautics and Space Administration

John H. Glenn Research Center

Space Operations Project Office

Cleveland, Ohio 44135

signature page

Payload Cargo Review and Packing Report

Flight:  (Flight Name) 
for 
(Project Name)

Prepared By:
  

Date:



Name

SpaceDOC Integration


ZIN Technologies, Inc.
Reviewed By:


Date:



Name

Quality Assurance

ZIN Technologies, Inc.
Approved By:


Date:



Name

NASA Quality Assurance

NASA Glenn Research Center
Approved By:


Date:



Name

Project Lead

ZIN Technologies, Inc.
REVISION PAGE

Payload Cargo Review and Packing Report

Flight:  (Flight Name) 
for 
(Project Name)
	Revision
	Date
	Description of Change or ECOs Incorporated
	Contractor Verification and Date
	NASA Verification and Date

	–
	
	Initial Release
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Payload Cargo Review and Packing Inspection Sheet

Hardware Item:

	Payload Name
	Part Number
	Quantity
	Serial Numbers)

	
	
	
	


	Date of Review:


	

	Location of Review:


	

	Participants:


	


Inspections performed by: 

Hardware Inspection Checklist (See Section 4.3 of SPACE-DOC-001)
1. Perform Hands On Inspection of Hardware:

	SSP 57000 Requirement
	Requirement
	S/Ns
	Complete
	Comments

	3.11.3
	Cleanliness
	
	
	

	3.12.7
	Labeling
	
	
	

	3.12.9.2
	Sharp Edges & Corners
	
	
	

	3.12.9.8
	Burrs
	
	
	


2. Perform Visual Inspection of Hardware:

	Check Item
	S/Ns
	Complete or N/A
	Comments

	Fastener/Threading Check
	
	
	

	Connector/Cable Pins & Sockets
	
	
	

	Overall Appearance OK?
	
	
	

	Weight/Dimensions

(Recorded on HAMR?  If not, weigh and measure and record in comments column, report to Stowage PIM)
	
	
	

	Record Barcode #
	
	
	


Packaging & Imaging (See Section 4.4 of SPACE-DOC-001 for more detail)
3. Describe Packaging & Bagging.  Include Photos

All bagging, labels, Velcro, and materials are flight approved per PIRN 57000-NA-0359.
Materials Used: 

Packing Description:
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Stowage Provisioning and Shipping



Procedure for Flight Hardware


