
APPENDIX D – GENERIC PAYLOAD SUPPORT REQUIREMENTS MATRIX

The following Support Requirements Matrix Tables contain items needed to meet the requirements of the payload customer, the LSP, and the launch site team in order to implement a successful launch flow for the EOS AURA Satellite.  The support requirements identified in these matrix tables have been modifications of those used for the EOS AQUA mission.  Every attempt has been made to maintain the requirements in a serial (contiguous) listing of like-requirements.  The following KEY is an aid in helping the reader and attempts to represent the range of matrix table identifiers used in an LSSP (NOTE: some may not be in use by this document or may be used in combination).
KEY:

	REQ. NO. - Tracking Number

REQUIREMENT DESCRIPTION - Details of Requested Item

SUPPLIER - Supplier of Item Provided
COMMIT - Status of Ability to Provide Requirement (Yes, No, or TBD)

USE LOCATION

BLDG 836 / 839/ 840 – NASA-provided facilities at VAFB
ACEB – SLC-2W Air Conditioning Equipment Building
ADMIN – Administrative/Office Areas

CONTROL RM – Control Room/Ground Station

EEB – SLC-2W Electrical Equipment Building

GSFC – Goddard Space Flight Center

MISC – General Support Areas/Miscellaneous Areas
NGST-SP – Northrop Grumman Space Technologies, Space Park

PPF – Payload Processing Facility

PPF Airlock – Payload Processing Facility clean room
PPF Highbay – Payload Processing Facility clean room
PAD / SLC-2W – Launch Pad (Space Launch Complex-2 West)

TRAILER – Launch Site Support Trailer (LSST)

TRANSPORT – Inter-facility transports at VAFB

VAFB – Vandenberg Air Force Base

COMMENTS - Additional clarification (if required)


	                  TABLE D-1.  AURA COMMUNICATIONS SUPPORT REQUIREMENTS MATRIX                                                                  Rev:  29-Mar-2003

	
REQ.
NO.
	
COMM TYPE

REQUIREMENTDESCRIPTION
	SUPPLIER/
COMMIT
	
USE LOCATION
	

COMMENTS

	12 
	Comm Admin LAN (S/C)

PPF will support a ‘NGST Administered TIENET’ Network within the spacecraft processing facility to support NGST personnel as follows during Spacecraft Processing and Launch Pad Operations.  

PPF will provide isolated NGST TIENET LAN drops utilizing 10BaseT Ethernet CAT 5 cabling between ‘NGST Supplied TIENET Router’ and following facility areas terminated with male RJ-45 connectors.  

a. One (1) network drop in PPF Control Room.  

b. Two (2) network drops in PPF NGST Test & Data Analyses Areas, 

c. Six (6) network drops in PPF NGST I&T Offices, 

d. Two (2) network drops in PPF Spacecraft NGST Program Office Areas, and, 

e. One (1) network drop in PPF Spacecraft Conference Room.  

PPF will support interfacing the facility ‘NGST TIENET Network’ to the NGST Space Park Redondo Beach complex utilizing two (2) dedicated T-1s as specified in Requirement #15. 

PPF is to provide the following network equipment:  eight fiber converters, six 24-Port 10/100 Mbit Ethernet switches, and four 8-Port 10/100 Mbit Ethernet switches.
NOTE:  NO S/C ADMIN NETWORK CONNECTIVITY TO NGST (TIENET) NETWORKS WILL BE ALLOWED.  
	PPF/TBD
	 PPF
	

	14
	Comm Admin Data (S/C)(GSFC)

PPF Instrument Provider Area:  PPF provide four (4) NON-DEDICATED analog lines with female RJ-11 connectors to support the EOS-AURA Instrument Providers in the PPF Instrument Provider Area:  

     1.  HIRDLS:  [TBD - specifics]  

     2.  MLS:  [TBD - specifics]  

     3.  OMI:  [TBD - specifics]  
     4.  TES:  [TBD - specifics]  
PPF Control Room: PPF provide four (4) DEDICATED analog lines with female RJ-11 connectors to support the EOS-AURA Instrument Providers in the PPF Control Room:  

     1.  HIRDLS:  [TBD - specifics]  

     2.  MLS:  [TBD - specifics]  

     3.  OMI:  [TBD - specifics]  
     4.  TES:  [TBD - specifics]  
PPF Control Room:  PPF provide four (4) NON-DEDICATED analog telephone line drops terminated with female RJ-11 connectors to support the EOS-AURA Instrument Providers in the PPF Control Room.  

     1.  HIRDLS:  [TBD - specifics]  

     2.  MLS:  [TBD - specifics]  

     3.  OMI:  [TBD - specifics]  
     4.  TES:  [TBD - specifics]  
HIRDLS –  High Resolution Dynamics Limb Sounder  

MLS –  Microwave Limb Sounder  

OMI -  Ozone Monitoring Instrument  

TES -  Tropospheric Emission Spectrometer   
	PPF/TBD
	PPF
	

	15
	Comm Admin Data (S/C)

PPF provide two (2) dedicated full duplex T-1 circuits between NGST-Space Park and the PPF for NGST TIENET (TIENET 1/2) interface access during Spacecraft Processing and Pad Operations (see Requirement #12).  

     NGST will provide and configure Router(s) in PPF prior to GSE arrival (30 days prior to first use)(T-1’s circuit connectivity needed 90 days prior to activation).  

     NGST to activate T-1 links on [Date –TBD].  Expected Circuit Numbers DHEC 889561.ATI/DHEC 884270.ATI.  

NOTES:  TIENET LAN connectivity drops specified in Requirement #12.  Two T-1 circuits (NGST leased for NGST to VAFB interface) will be interfaced to the PPF TIENET LANs.  One T-1 for TIENET high bandwidth needs and one T-1 for TIENET low bandwidth needs.  NGST will supply TIENET Routers and CSUs/DSUs equipment at the launch processing site.  NASA/ Veridian will supply lockable rack for installation of NGST Routers and CSUs/DSUs equipment.  
	PPF/TBD
NGST/Yes
	PPF, 

NGST-SP
	

	20 
	Comm Data (S/C)

PPF provide access to conduit between PPF Control Room and PPF High-Bay.  

NOTE:  NGST will provide cables and connectors for all interface links between the EOS-AURA Spacecraft PPF Control Room and the PPF High Bay Area(s).  
	PPF/TBD
NGST/Yes
	PPF
	

	22
	Comm Data (S/C)

PPF provide two (2) dedicated data circuits (T-1 Bandwidth capable)(one prime and one hot spare alternate) for GSE Control and Status data between the EOS-AURA Spacecraft PPF Control Room and the SLC-2W EEB during Spacecraft Processing and Pad Operations.  

Specification:  Full duplex, Ethernet connectivity terminated with female RJ-45 connectors.  UPS power required for both circuits.  T-1 Bandwidth required for each circuit.  
	PPF/TBD
Boeing/TBD
	PPF, 

PAD EEB
	

	25
	Comm Data (S/C)

PPF provide four (4) (two prime and two spare) dedicated T-1 data circuits for EOS-AURA Spacecraft Satellite Commands from the PPF Spacecraft Control Room to the SLC-2W EEB during Spacecraft Processing and Pad Operations.  

Terminate with Trompeter BJ-78 or equivalent (EOS GSE cable mating connectors:  Trompeter PL-75).  
	PPF/TBD
Boeing/TBD
	PPF, 

PAD EEB
	

	27
	Comm Data (S/C)

PPF provide four (4) (two prime and two spare) dedicated T-1 data circuits for EOS-AURA Spacecraft Satellite Telemetry from the PPF Spacecraft Control Room to the SLC-2W EEB during Spacecraft Processing and Pad Operations.  

Terminate with Trompeter BJ-78 or equivalent (EOS GSE cable mating connectors:  Trompeter PL-75).  
	PPF/TBD
Boeing/TBD
	PPF, 

PAD EEB
	

	30
	Comm Data (S/C)

PPF provide one (1) dedicated analog telephone line (dial up line) from PPF Spacecraft Control Room to the SLC-2W EEB for NGST GSE Emergency Power Off (GSE Rack Power Off) during Spacecraft Processing Pad Operations.  

Terminate with female RJ-11 connector.  

NOTE:  NGST to provide Telephone Tone Operated Power Switch (TTOPS).  
	PPF/TBD
Boeing/TBD
NGST/Yes
	PPF, 

PAD EEB
	

	32
	Comm Data (S/C)

PPF provide one (1) dedicated analog telephone line in PPF Spacecraft Control Room for NGST Router Out-of-Band Management capability.  

Terminate with female RJ-11 connector.  

NOTE:  This is in support of the NGST Administered TIENET Networks of Requirements #12 and #15.  
	PPF/TBD
	PPF
	

	37
	Comm Data (S/C)

PPF provide one (1) dedicated analog telephone line (dial-up line) from the PPF Spacecraft Control Room to SLC-2W ACEB for remote control of the EOS-AURA Spacecraft Purge Panel during Pad Operations.  Terminate with female RJ-11 connector.  

NOTE:  NGST will provide EOS-AURA Spacecraft Purge Panel with Control Interface.  
	PPF/TBD
Boeing/TBD
NGST/Yes
	PPF, 

PAD ACEB
	

	40
	Comm RF (S/C)

Provide one simplex S-band RF link between PPF Hi-Bay and SLC-2W during PPF and Pad Operations.  

PPF High-Bay Interface:  Bulkhead coax connector female type N.  

Command Frequency is:  2106.40625 MHz.  

PPF High-Bay Input Power Level: -40dBm (+/-3dB).  

SLC-2W MST Level 5 Interface:  LDF-2 Coax assembly terminated with male N-type connector.  
Path gain (inclusive of cabling losses, adapter and other passive losses, amplifier gains and airlink performance) required to be adjusted to a net gain of -30 dB (+/- 6 dB)(ex:  -70 dBm +/- 6 dB at end of LDF-2 in SLC-2W MST level 5 when driven at -40dBm at cell 3 interface.).  Signal shall not be noise dominated; highest discrete spur shall be less than -30 dBc.  No active gain components shall be installed in the RF link path on SLC-2W MST.  

Provide 6-foot grid-pack antennas, the HPA, the LCF114-50J Coax cable (between HPA and PPF Rooftop), and the SCF12-50J Coax cable between PPF High-Bay RF Interface and PPF Comm. Room. 

NOTES:

· NASA/KSC will provide 38 dB gain preamp (ASD 734301), HP Step Attenuator (HP 9495B/9494B) and an S-band 20 dB coupler (NARDA 3003-20) at the PPF.  

· NGST Spacecraft will provide command EGSE and coax cable to PPF High-Bay RF Interface.  

· NGST Spacecraft will provide the RF Hat, Coax Adapter and 50ft of Coax cable at SLC-2W MST.  
	PPF/TBD
Boeing/TBD
	PPF, 

PAD
	

	42
	Comm RF (S/C)

NASA/PPF to provide validation of RF link described in Requirement #40 prior to S/C arrival at VAFB.  

PPF will measure and record RF power and spurious content at the input to the HPA at the PPF.  PPF will provide the spectrum analyzer.  

NASA will measure and record RF power levels at SLC-2W MST Level 3 monitor port.  NASA will provide the spectrum analyzer.  

NASA will measure and record RF power and spurious content at the SLC-2W MST Level 5 LDF-2 coax cable end (S/C connection point).  NASA will provide the spectrum analyzer.  

Signal source power level: -40dBm (+/- 1 dB) at Command frequency 2106.40625 MHz (+/- 400 KHz) at PPF High-Bay I/F (no modulation required).  

Measured data to include SA sweep between 2000 MHz to 2200 MHz.  Spur detection margin with respect to maximum spur power adjustments acceptable.  
	PPF/TBD
KSC/Yes
	PPF, 

PAD
	

	42
	Comm RF (S/C)

Spacecraft/NGST Recommendations:  

1. Verify RF link gain performance with a spectrum analyzer.  

2. Simulate NGST EGSE with HP 8663 frequency synthesizer (or equivalent).  

3. Terminate LDF-2 coax at SLC-2W MST Level 5 with 50 ohm load during coupler measurements.  

4. Record spectrum analyzer settings.  
	PPF/TBD
Boeing/TBD
	PPF, 

PAD
	

	50
	Comm Timing (S/C)

Provide one IRIG-B time code signal to EOS-AURA Spacecraft PPF Control Room terminated with BNC connectors for connection to the NGST TrueTime Network Time-Server (NTS-100) during Spacecraft Processing and Pad Operations. 

Specifications:

     1.  Connector type= BNC, 

     2.  Format= IRIG-B, 

     3.  Input Range=0.5 vpp to 5.0 vpp, 

     4.  Input Impedance Z=10k Ohms, and, 

     5.  Accuracy=+/- 5 us, with respect to in/out code.  
	PPF/TBD
	PPF
	

	60
	Comm Video (S/C)

PPF to display the NASA/KSC Events Display 1 and 2 at the EOS-AURA Spacecraft PPF Control Room and at the PPF NGST Offices during Mission Rehearsals and Launch Operations.  

NOTE:  NASA/KSC to provide Event Display video signals.  
	PPF/TBD
KSC/Yes
	PPF
	

	62
	Comm Video (S/C)

PPF to display SLC-2W Video Scenes to the PPF Control Rooms and PPF Spacecraft Engineering & Management Office Areas.  Video scenes to include surveillance of operations during Pad Integration, Checkout and Test Operations as follows:  

Video Scenes to be provided are as follows:  

     1.  Launch Complex/Countdown Operations, 

     2.  Range Program View (Launch Vehicle view), 

     3.  SLC-2W Pad Clean-room MST Levels 5/6, 

     4.  SLC-2W EEB, 

     5.  NASA Countdown Events (Minus/Plus Count), 

     6.  UCS Camera Views, and, 

     7.  PAO In-Flight View(s).  

NOTE:  Video is NOT to be re-transmitted outside of VAFB.  
	PPF/TBD
Boeing/TBD
	PPF, 

PAD
	

	64
	Comm Video (S/C)

PPF provide cameras for surveillance of operations during Spacecraft Processing in PPF High-Bays simultaneously, or, PPF Airlock and High-Bay simultaneously.  

Extend video to the following areas:

     a.  PPF Control Rooms, 

     b.  PPF NGST Test & Data Analyses Areas, and,

     c.  PPF Spacecraft Engineering & Management Office Areas.  
	PPF/TBD
	PPF
	

	66
	Comm Video (S/C)

PPF provide up to six (6) Spacecraft Processing views to SLC-2W complex via Building 836 during Spacecraft Processing.  Camera views to include the following:  

     a.  PPF High-Bays  

     b.  PPF Airlock  

     c.  PPF Transfer Aisle (if applicable)
	PPF/TBD
Boeing/TBD
KSC/Yes
	PPF, 

PAD
	

	68
	Comm Video S/C)

PPF provide three (3) Video Cameras to remotely view EOS-AURA Spacecraft activities in the PPF High-Bay and Airlock Areas:  

     1.  Two (2) cameras in PPF High-Bays, and, 

     2.  One (1) camera in PPF Airlock.  

Camera coverage will be able to view entire operation in one scene as well as zoom to close-ups of individual pieces of hardware and/or specific personnel operations.  Camera control will be from the PPF Spacecraft Control Room.  Video scenes will be extended to all Spacecraft areas within the PPF.  

Coverage will provide for macro and close-up viewing of mechanical and testing operations such as:  

     a.  Spacecraft arrival and installation in PPF High-Bay.  

     b.  ICT/Canning Operations in PPF High-Bays.  

NOTE:  Coverage in PPF High-Bays and Airlock to allow for viewing of on-going operations.  
	PPF/TBD
	PPF
	

	70
	Comm Video (S/C)

PPF provide following Video Monitors during Spacecraft Processing and Pad Operations:  

1. Three (3) 27 inch monitors in PPF Control Room, 

2. One (1) 27 inch monitor in PPF NGST Test & Data Analyses Area(s), 

3. One (1) 27 inch monitor in PPF NGST I&T Office Area(s), 

4. Two (2) 27 inch monitors in PPF Spacecraft Engineering & Management Area(s), and, 

5. One (1) 27 inch monitor in PPF Spacecraft Engineering & Management Conference Room(s).  

NOTES:  

1. Mobile/Flexible Video Scene monitoring is required for EOS-AURA Spacecraft processing flow phase.  

2. Fixed Video Scene monitoring in PPF Control Rooms for Launch Processing flow phase.  
	PPF/TBD
	PPF
	

	72
	Comm Video (S/C) 

PPF provide following for use during EOS-AURA Spacecraft Propulsion System Tasks such as fueling operations.  

1. Two (2) 27 Inch Monitors in PPF Control Room

2. One (1) Camera Control Unit in fueling ops area (with remote control Pan, Zoom, and Tilt capabilities back to the PPF Control Room).
	PPF/TBD
	PPF
	

	74
	Comm Video (S/C)

PPF provide Spacecraft and Launch Vehicle Video Scenes to the following PPF rooms during Spacecraft, Launch Processing, and Launch Operations:  

     1.  PPF Control Room, 

     2.  PPF NGST Test & Data Analyses Area(s), 

     3.  PPF NGST I&T Office Area(s), 

     4.  PPF Spacecraft Engineering & Management Area(s), and, 

     5.  PPF Spacecraft Engineering & Management Conference Room(s).  
	PPF/TBD
	PPF
	

	80
	Comm Voice (S/C)

PPF provide six (6) Full Duplex Voice Nets to communication panels in the following areas during Spacecraft Processing and Pad Operations.  :

     1.  PPF High-Bay  

     2.  PPF Control Room  

     3.  PPF NGST Test & Data Analyses Areas  

     4.  PPF NGST I&T Office Areas  
Voice Nets to be provided are:

     1.  Spacecraft Instrument Test Ops  

     2.  Spacecraft Management Coordination  

     3.  Spacecraft Test Engineering (S/C 3)  

     4.  Spacecraft Test Ops (S/C 1)  

     5.  Spacecraft Test Ops Troubleshooting (S/C 2)  

     6.  Spacecraft Engineering  
	PPF/TBD
	PPF
	

	82
	Comm Voice (S/C)

PPF provide seven (7) Full Duplex Voice Nets to Building 836/840 during Mission Rehearsals and Launch Operations.  

Full Duplex Voice Nets to be provided are:

     1.  Spacecraft Instrument Test Ops  

     2.  Spacecraft Management Coordination  

     3.  S/C 1 (Spacecraft Test Ops)  
     4.  S/C 2 (Spacecraft Test Ops Troubleshooting)  
     5.  S/C 3 (Spacecraft Test Engineering)  
     6.  Spacecraft Engineering  

     7.  Spacecraft Instrument Coordination  
	PPF/TBD
KSC/Yes
	PPF, 

PAD, 

836/840
	

	84
	Comm Voice (S/C)

PPF provide five (5) Monitor Only Voice Nets to PPF Spacecraft Engineering & Management Areas during Spacecraft Processing and Pad Operations.  

Monitor Only Voice Nets to be provided are:  

     1.  Spacecraft Instrument Test Ops  

     2.  Spacecraft Management Coordination  

     3.  S/C 1 (Spacecraft Test Ops)  

     4.  S/C 2 (Spacecraft Test Ops Troubleshooting)  

     5.  S/C 3 (Spacecraft Test Engineering)  
	PPF/TBD
Boeing/TBD
	PPF, 

PAD
	

	86
	Comm Voice (S/C)

Provide three (3) Full Duplex Voice Nets between the PPF, SLC-2W EEB, FUT, Pad Clean Room MST Level 5, and Building 836 during Pad Operations.  

Full Duplex Voice Nets to be provided are:  

     1.  S/C 1 (Spacecraft Test Ops)  

     2.  S/C 2 (Spacecraft Test Ops Troubleshooting)  

     3.  S/C 3 (Spacecraft Test Engineering)  
	PPF/TBD
Boeing/TBD
	PPF, 

PAD
	

	87
	Comm Voice (S/C)(BAC)

PPF to route the following Boeing Vehicle Voice Nets to the PPF Control Room, PPF NGST Test & Data Analyses Areas, PPF NGST I&T Office Areas, PPF Engineering & Management Areas, and the PPF Conference Room during Launch Operations:  

Full Duplex Voice Nets to be provided are:  

     1.  Anomaly 1 / Booster De-Tank  

Monitor Only Voice Nets to be provided are:  

     1.  Countdown  

     2.  Countdown B/U  

     3.  Flight Commentary  

     4.  PPAO Primary  

     5.  NASA Select  
	PPF/TBD
Boeing/TBD
	PPF, 

PAD
	

	88
	Comm Voice (S/C)

PPF provide four (4) fixed communication panels and two (2) portable communication panels in PPF High-Bays during Spacecraft processing.  
	PPF/TBD
	PPF
	

	90
	Comm Voice (S/C)

PPF provide ten (10) 20-24 key, fixed communication panels in the Spacecraft PPF Control Room, one (1) communication panel in the PPF NGST Test & Data Analyses Areas, and, one (1) communication panel in PPF NGST I&T Offices during Spacecraft Processing and Pad Operations.  
	PPF/TBD
	PPF
	

	92
	Comm Voice (S/C)

PPF provide one (1) 20-24 key, fixed communication panel in PPF Spacecraft Engineering & Management Areas during Spacecraft Processing and Pad Operations.  
	PPF/TBD
	PPF
	

	94
	Comm Voice (S/C)

Provide the following Voice Comm Support between the PPF Spacecraft Control Room and the Fueling Area during Spacecraft Fueling Operations:  

     1.  One (1) Admin Telephone, 

     2.  One (1) Voice Communications Panel, and, 

     3.  Two (2) Headsets.
	PPF/TBD
	PPF
	

	96
	Comm Voice (S/C)

Provide two (2) Full Duplex Voice Nets to PPF High-Bays, S/C Fueling Area, and PPF Control Room during Spacecraft Fueling Operations.  

Full Duplex Voice Nets to be provided are:  

     1.  PROP1, and, 

     2.  PROP2.  
	PPF/TBD
	PPF
	

	98
	Comm Voice (S/C)

PPF provide six (6) communications panels for the EOS-AURA Spacecraft Instrument Providers in the Spacecraft PPF Control Room configured as follows.  

Full Duplex Voice Nets to be provided are:  

     1.  S/C Instrument Coordination  

     2.  S/C Instrument Test Ops  
	PPF/TBD
	PPF
	

	100
	Comm Voice (S/C)

PPF provide Headsets for NGST EOS-AURA Spacecraft Processing as follows:  

1. PPF provide fifteen (15) lightweight non-hazardous area headsets at the PPF for Spacecraft NGST personnel.  

2. PPF provide four (4) hazardous area headsets at the PPF for Spacecraft NGST personnel.  
	PPF/TBD
	PPF
	

	102
	Comm Voice (S/C)(BAC)

PPF to route the following Delta Vehicle Voice Nets to the PPF Control Room, PPF NGST Test & Data Analyses Areas, PPF NGST I&T Office Areas, PPF Engineering & Management Areas, and the PPF Conference Room during Launch Operations:  

Full Duplex Voice Nets to be provided are:  

     1.  Anomaly 1 / Booster De-Tank  

Monitor Only Voice Nets to be provided are:  

     1.  Countdown  

     2.  Countdown B/U  

     3.  Flight Commentary  

     4.  PPAO Primary  

     5.  NASA Select
	PPF/TBD
Boeing/TBD
	PPF, 

SLC-2W
	

	110
	Comm Admin LAN (GSFC)(S/C)

PPF will support ‘NASA sponsored EOS-AURA S/C Admin Network’ within the facility to support GSFC and Instrument Provider personnel as follows during Spacecraft Processing and Launch Pad Operations.  

PPF will provide isolated S/C Admin LAN drops (minimum 25 IP Addresses) between the NASA provided Router and the following facility areas terminated with male RJ-45 connectors:  

a. Eleven (11) drops in PPF Area(s) hosting S/C Engineering & Management Area(s), 

b. One (1) drop in PPF hosting S/C Engineering & Management Conference Room, 

c. Eight (8) drops in PPF hosting S/C Program Management Office Areas, 

d. One (1) drop in PPF High-Bay near Air Lock, 

e. One (1) drop in PPF High-Bay, and,  

f. One (1) drop in PPF S/C Control Room for connectivity to IGSE S/C Control Room Instrument Provider Network*.  

PPF will support interfacing the facility ‘NASA Sponsored EOS-AURA S/C Admin Network’ to the GSFC complex utilizing one (1) dedicated T-1 as specified in Requirement #111.  

*  EOS-AURA S/C Admin Network to provide Internet connectivity via NASA Interface and be extended to PPF Control Room for connection to the Instrument Provider IGSE Network specified in Requirement #113.  

PPF is to provide the following network equipment:  two fiber converters, one 24-Port 10/100 Mbit Ethernet switch, and one 8-Port 10/100 Mbit Ethernet switch.
NOTE:  NO S/C ADMIN NETWORK CONNECTIVITY TO NGST (TIENET) NETWORKS WILL BE ALLOWED.  
	PPF/TBD
	PPF
	

	111
	Comm Admin LAN (GSFC)(S/C)

PPF provide T-1 circuit interface to the NASA T-1 connectivity Internet access point terminated with male RJ-45 connectors during Spacecraft Processing and Launch Pad Operations.  

NASA T-1 connectivity will also be used to support SLC-2W NASA Office Areas for GSFC E-Mail Routing and Internet access during EOS-AURA Spacecraft Processing.  

NOTE:  EOS-AURA S/C Admin LAN drops within PPF Areas are as specified in Requirement #110.  
	PPF/TBD
KSC/Yes
	PPF
	

	113 
	Comm Admin LAN (GSFC)(S/C)

PPF will provide IP network connectivity between NASA Supplied Router*, EOS-AURA S/C Instrument Provider IGSE Network in PPF Control Room and other PPF Instrument Provider PPF Area(s) with connections utilized as follows.  

     a.  Provide network connectivity between PPF Control Room to PPF Instrument Provider Area(s) and NASA Router* for the following:  

          1.  HIRDLS:  [TBD - specifics]  

          2.  MLS:  [TBD - specifics]  

          3.  OMI:  [TBD - specifics]  
          4.  TES:  [TBD - specifics]  

     b.  Provide network connectivity between PPF Instrument Provider Area(s) to PPF Control Room and NASA Router* for the following:  

          1.  HIRDLS:  [TBD - specifics]  

          2.  MLS:  [TBD - specifics]  

          3.  OMI:  [TBD - specifics]  
          4.  TES:  [TBD - specifics]  
NOTE:  This is an extension of the NASA S/C Admin Network specified in Requirement #110.  

NOTE:  NO S/C ADMIN NETWORK CONNECTIVITY TO NGST (TIENET) NETWORKS WILL BE ALLOWED.  
	PPF/TBD
KSC/Yes
	PPF
	

	120
	Comm Data (GSFC)(S/C)

Provide one (1) EOS-AURA Spacecraft Command and Telemetry data link (T-1 Bandwidth) between PPF Spacecraft Control Room and Building 836 for GSIP interface via closed EB net.  T-1 bandwidth, full duplex, terminated with female RJ-45 connectors during Spacecraft Processing and Pad Operations.  

NOTE:  GSIP is using a B8ZS-ESF T-1 Line connected to a CSU (Channel Services Unit) Paradyne Acculink Model 3160 and Router.  Expected T-1 is Circuit DHEM 792042.  

GSFC/NISN to provide Router (Cisco 2500 or equivalent) and CSU/DSU (Paradyne 3160 or equivalent) in PPF Control Room/Comm. Room.  GSFC/NISN to provide and configure Router and CSU/DSU at PPF.  KSC/Veridian to provide CAT 5 cabling from Router to GSIP workstation.  
	PPF/TBD
KSC/Yes
	PPF,

GSFC
	

	380
	Comm Voice (NASA/KSC)(GSFC)

PPF provide the following headsets for NASA EOS-AURA Spacecraft support:  

1. PPF provide four (4) lightweight non-hazardous area headsets at PPF for Spacecraft NASA personnel during Spacecraft Processing and Pad Operations.  

2. PPF provide four (4) hazardous area headsets at the PPF for Spacecraft NASA personnel.  
	PPF/TBD
	PPF
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REQ.
NO.
	
REQUIREMENT
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	SUPPLIER/
COMMIT
	 
USE LOCATION
	

COMMENTS

	1100


	Provide lockers in the PPF for use by personnel entering clean work areas.  Locking devices to be provided (padlock, combo lock, etc). Provide lockers to be located near the clean work area entrance.  

Provide a stainless steel or chromed steel rack with at least four shelves for clean room garments and scissors for opening the bags.  

Provide 250 each 18" x 18" clean polyethylene zip lock bags for garment storage in the gowning room lockers.  

Provide a “Sharpie” marking pen for marking the bags. 

Provide a rack for the bags. 

As a minimum, provide tacky mats at the entrance to the pre-gowning room, at the entrance to the gowning room, at the entrance to the clean room hallway, prior to the entrance into the highbay.  Allow for a minimum of one full pack per location per day.
	PPF/TBD
	PPF Highbay
	

	1100a
	Provide one HEPA filtered exhausted shoe cleaner at the entrance of the pre-gowning locker room area.

Provide wrist straps (metal expanding band type), expanding grounding wires, and ISO-9000 certified wrist strap checkers.  
	KSC/Yes

NGST/Yes
	PPF Highbay
	Liberty 2010SC HEPA Filtered Exhaust shoe cleaner.

	1100b
	Use the following environment measurement techniques for UNBAGGED spacecraft:

Airborne Particle Counts:  ASTM-50, using a Royco airborne particulate counter or equivalent.


Cleanliness Level:  Surface inspection criteria as defined in the Contamination Control Plan:  “A fallout requirement of equal to or less than 0.02 percent obscuration in any 48-hour period with full activity is needed to ensure Surface Cleanliness Level (SCL) requirements for the spacecraft are not violated.”

Particle/NVR Fallout Data:  MIL-1246B 

Level values representing the facility being tested over a one-month period and normalized for 24 hours shall be used as a goal. Particle and NVR fallout filters/witness plates per AURA CCIP (NGST DOC D22275) latest revision. Sizing and counting of particle fallout manually or automatically. Gravimetric measurement of NVR.

Positive Pressure:  Dwyer Model 424 manometer or equivalent. Monitored by calibrated source. 

Humidity:  Standard laboratory equipment

Temperature: Standard laboratory equipment

Hydrocarbons: Standard laboratory equipment (Hydrocarbons measured as methane equivalent).
	PPF/TBD
	PPF Highbay
	

	1102
	Provide the following environmental conditions in PPF High Bay for BAGGED spacecraft:

Airborne Particulate:

( Class 100,000 (S/C covered and purged)

Continuous

( Class 10,000 (S/C uncovered)

Cleanliness:  VC per AURA CCIP

Particle/NVR Fallout: Once per month using two plates with one being changed out every two weeks.

Temperature:  66(F ( 5(F 

Humidity:  30% - 50%

Positive Pressure:  ( 0.05 inches of water to Airlock


	PPF/TBD
	PPF Highbay
	( -0.05 inches of water to Clean Room, High Bay.

	1103


	Provide the following environmental monitoring in the High Bay and clean room processing area:

Humidity:  Continuous with alarm

Particle/ NVR Fallout:  Once a month or as specified

Positive Pressure:  Continuous with alarm

Temperature:  Continuous with alarm

Cleanliness Verification:  Weekly

Differential Pressure:  Daily

Hydrocarbon Monitoring:  Once per week and prior to instrument cavity exposure.   
	PPF/TBD
	PPF Highbay
	GSFC Project requires 2 particle counters with continuous monitoring and alarms (1 provided by NGST and 1 provided by PPF). 

GSFC will provide portable hydrocarbon monitor.

	1104
	Provide two copies daily of the environmental report. 

Distribution is as follows:

One copy to the AURA Project Office 

One copy to the LSIM

Report will consist of printout of temperature, humidity, particulate count, pressure for clean room and pressure for Transfer Aisle, if applicable.
	PPF/TBD
	PPF Highbay
	

	1105
	Provide the following environmental conditions:

Overall Temperature:  66(F ( 5(F, except during fueling operations.

During fueling operations of the spacecraft, provide a temperature set point of 67(F ( 2(F in spacecraft clean room. 

Note:  The AURA CCIP will note that the positive pressure for Clean Room is not applicable during AURA dynamic fueling operations. This will allow the positive pressure to be reduced to zero during the fueling operation when the PPF exhaust system will be set to the MSEE mode. NGST needs a stable temp at 67(F during the fueling of the S/C.
	PPF/TBD
	PPF Highbay
	

	1106


	Provide continuous hazardous vapor monitoring (per EWR 127-1) of the fueling cell while occupied by AURA personnel and/or equipment.  

Provide local “sniff” checks using a hand-held portable vapor detector at the start of each work shift or eight-hour period (if necessary). 

Sniff checks are to be done whenever entering the PPF and the clean room during any time that hydrazine is present. The sniff check shall be performed around sources of hydrazine (i.e.: drums, spacecraft services valves, etc.). 

Detection level of sniffers is set to Permissible Exposure Level (PEL-0.01 PPM).  
	PPF/TBD
	PPF Highbay
	

	1107
	Provide the following environmental conditions in the clean room. All measurements are to be made for verification prior to the arrival of AURA:

Heat load = 20 KW (maximum)

Airborne Particulate:  Class 10,000, Continuous with alarm

Cleanliness:  VC per CCIP

Non-Volatile Residue: ( 0.5mg / ft2 / month buildup

Particle Fallout (goal):  MIL-1246C Level ( 600 / month

Volatile Hydrocarbon:  < 15 ppm methane or isobutane equivalent

Temperature:  66(F ( 5(F

Humidity:  30% - 50%

Positive Pressure:  ( 0.05 inches of water 

Fallout is 0.2 per month

Provide microscopes and other equipment to analyze obscuration. 
	PPF/TBD
GSFC/Yes
	PPF Highbay
	KSC/PPF will provide backup analysis support, if required.

	1108
	Provide HEPA filters that have not been tested with dioctylphthalate (DOP) or corn starch (including vendor testing).
	PPF/TBD
	PPF Highbay
	

	1109


	Provide the following environmental conditions in the Control Room:

Electrical Heat Load:  20 KW

Temperature:  68(F ( 5(F

Relative Humidity:  30% - 50% with no condensation  
	PPF/TBD
	PPF Control Rm
	

	1110
	Provide the following environmental conditions in Airlock:

Class:  100,000

Temperature:  70(F ( 5(F

Relative Humidity:  Less than 60%, no condensation

Monitoring will be continuous while AURA is in the Airlock and the door to the outside is closed.
	PPF/TBD
	PPF Airlock
	

	1111
	Provide analysis of the following: 

NVR Plates (per ASTME E 1216-87 and ASTM F24-65)

Particle tape lift classification (ASTM E 1235-88)

NVR rinses (per ASTM e 1234-88), and/or swabs. 

Analysis will be provided every two weeks with results available within three days. 

The spacecraft must maintain contamination Level 600A, 
MIL-STD-1246C on external flight surfaces.
	GSFC/Yes

NGST/Yes
 
	PPF
	GSFC to augment NVR rinses if required.  

Particle Tape Lift analysis will be done by the Project. If it is time-critical, tape lift analysis will be done on-site.

	1112

 
	
Clean room garments must be stored in approved clean bags in the change room between uses.  Allow for change out of 3 garments per person per week as required.  (Ref. 1100.)

Provide polyethylene, disposable clean room compatible hair-nets and masks available for daily change-out.

Provide latex approved nitrile CE gloves.

	PPF/TBD
NGST/Yes


	PPF Highbay
	NGST to augment quantities of suits as required to support high use periods prior to spacecraft fueling.

	1112a
	Provide disposable clean room smocks, hair-nets, earplugs, gloves and booties at the Airlock door prior to opening the roll-up door to allow for moving in the transporter. 

Quantity/size:  20 XL + 10 L = 30 total   Quantity/sizes: (5) 3X;  (5) 2X
	PPF/TBD
	PPF Airlock
	For use by transport/offload personnel.

	1113
	RESERVED
	PPF/TBD

	PPF
	

	1114
	Provide clean room compatible furniture for a precision cleaning room (ref # 1202).  Drawer mechanisms must be free of lubricants. Chairs may have padded seating and back surfaces but must be designed for clean room use and be non-particulating and non-outgassing. Any furniture or equipment on wheels must have casters designed for clean room use, constructed of polyurethane and with sealed bearings.  
	PPF/TBD

	PPF MISC (TBD)
	Reference related requirement 1202 and 1404.

	1115


	Cleaning requirements include:

Floors mopped on weekly basis (as a minimum) using clean room compatible equipment (no wooden handled "spaghetti" mops).

Walls, windows, doors (from 6 ft. down) also cleaned on a weekly basis (as a minimum).

Log books must be kept.

Provide AURA-specific contamination training for personnel.
	PPF/TBD
GSFC/Yes
	PPF Highbay
	

	1115a
	Provide five gallons of Optima grade Isopropyl Alcohol (IPA) or equivalent.

Provide 10 gallons of reagent grade IPA or equivalent.
	PPF/TBD

	PPF Highbay
	Fisher Scientific provides Optima grade IPA.

	1117


	No painting shall occur four weeks prior to the spacecraft arrival through launch. No spraying for insects or rodents, etc. shall occur when the spacecraft is present at PPF or SLC-2W. In the event that a fire is present within a 10-mile radius of the facility housing the spacecraft, a re-certification must be performed for the facility. 
	PPF/TBD
Boeing/Yes
	PPF

PAD
	

	1200


	Provide Airlock with following access:

Outside door:  27’H x 17’W minimum

Access to the PPF Highbay is also required, with minimum door opening of 17’W x 27’H. 

AURA will be containered in a shipping container/transporter.  Container/ Transporter dimensions are 59 ft. long, 14 ft. wide, 13 ft. high and the weight is 114,000 lbs.

Provide the following power adjacent to the apron:  208V, 3(, 100A. 

Note:  NGST to provide the extension cord and pigtail for transporter A/C.
	PPF/TBD
	PPF Airlock


	


	1200a


	Provide an appropriate cover for the drain in the PPF Highbay and PPF Airlock for air bearing operations.
	PPF/TBD
	PPF Highbay

PPF Airlock
	

	1201


	Provide the following grounding:

Technical Ground for IGSE Control Room Setup Area: Two new centrally located technical grounds. The technical ground in the Control Room needs to be extended to the TBD wall as required.  

Airlock Apron:  Provide ground from existing Airlock reel.

Control Room/Clean Room:  Facility and technical ground plates per MIL-STD-1542. 

Clean Room:  Provide additional technical ground plate located on the TBD wall near the existing facility ground plate as required. 

Facility ground specification: <5 ohms to earth ground

Technical ground specification: <1 ohm to earth ground

Verification of compliance with ground resistance requirement to be performed by measurement.

The technical ground plates are to be made of copper at least 0.25 inch thick, 4 inches wide and 8 inches long (insulated from the wall) with a minimum of six holes to accommodate 3/8-inch bolts or threaded to accommodate 3/8-16 UNC threads.

The facility ground plate is to be made of copper at least 0.25 inch thick, 4 inches wide and 4 inches long, with a minimum of three holes to accommodate 3/8- inch bolts or threaded to accommodate 3/8-16 UNC threads. 
	PPF/TBD
	PPF Airlock

PPF Control Rm 
	

	1201a


	Provide grounding for the transporter in the PPF High Bay.


	PPF/TBD
	PPF Highbay
	

	1202


	Provide a room for precision cleaning of no less than 120 sq. ft. and Provide separate work area(of approximately 120 sq. ft.) to be used as a PPF Precision Cleaning Room.   any furniture (tables/chairs) provided in that room should be cleanroom compatible (ref # 1114).
AURA requires all airlocks and pass-throughs to be cleanable and sealable.  

Storage for hardware cleaning and bagging supplies such as wipes, swabs, cleaning solutions, scissors, bagging films, tapes and inspection lamps shall be in Rm. TBD.
	PPF/TBD
	PPF Rm TBD
	

	1203


	Provide office space for 44 NGST spacecraft personnel (PPF Rooms TBD). These offices should be equipped with the following:
Room TBD:

13 Desks and Chairs

13 Telephones with FTS capability

TBD Bookcases

3 Tables (Standard 3’ x 5’)

3 Chairs (1 per Table)

Room TBD:

9 Desks and Chairs

9 Telephones with FTS capability

3 Bookcases

1 Table (Standard 3’ x 5’)

1 Chair (for the Table)

Filing Cabinets not required.

Room TBD:

25 Desks and Chairs

25 Telephones with FTS capability (included in this number is one speakerphone)

9 Bookcases

1 Table (Standard 3’ x 5’)

4 Chairs (4 per table)

Filing Cabinets not required

Analog lines:

One (1) dedicated analog line (RJ11 jack) in RM TBD for NGST fax/copier machine.

Reference the Table D-1 for all Internet connection requirements.

All administrative offices require cipher locks or swipe card access to the outer hall.
	PPF/TBD

	ADMIN Rms TBD 


	

	1203a


	Provide office space for 8 KSC personnel (PPF Rooms TBD).

This office area should be equipped with the following:

8 desks and chairs

8 Telephones with FTS capability

4 bookcases (36” x 36”or 40”)

2 tables (72” x 30”)

Minimum of 5 Internet connections

The KSC Launch Team will require access to their e-mail accounts and calendars.
	PPF/TBD
	ADMIN Rm TBD
	

	1203b
	Provide office space for 12 GSFC personnel (PPF Rooms TBD). 

This office area should be equipped with the following: 

12 desks and chairs

12 Telephones with FTS capability (3 speaker phones)

6 bookcases (36” x 36” or 48”)

3 tables (72”x 30”)

Minimum of 5 Internet connections

The AURA Launch Team will require access to their e-mail accounts and calendars. 
	PPF/TBD
	ADMIN Rm TBD
	

	1203c


	Provide office space for 19 Instrument Providers (Room 10111). 

This office area should be equipped with the following: 

19 Desks

27 Chairs

19 Telephones with FTS capability

7 Tables

9 Bookcases

7 Filing Cabinets 

Minimum of two IIIInternet connections – 2 each IP addresses and drops

Analog lines:

Three (3) non-dedicated analog lines (RJ11 jacks) for the following Instrument Provider PC modem interfaces:

TBD: one (e-mail access)

TBD: one (e-mail and internet access)

TBD: one (e-mail access)
	PPF/TBD
	PPF Room TBD
	Instrumenters to provide own international calling cards if required.



	1203d


	Provide office space for 23 NGST personnel (Rooms TBD). 

This office area should be equipped with the following:

23 Desks 

23 Chairs

26 Telephones with FTS capability (included in this number are two teleconference phones and one speakerphone.)

20 Bookcases

3 Tables

12 Chairs (4 per table)

Filing Cabinets are not required.

Analog lines:

One (1) dedicated analog line (RJ11 jack) in RM TBD for NGST fax/copier machine.

One (1) dedicated analog line (RF11 jack) with telephone for NGST program management phone calls.

All administrative offices require cipher locks to the outer hall.
	PPF/TBD
	PPF Room TBD

	

	1203e


	Provide workstation space in Control Room.  Area to be equipped with the following:

Analog Lines: 

One (1) dedicated analog line (RJ11 jacks) for NGST fax machine.

Two (2) dedicated analog lines (RJ11 jacks) for the following Instrument Providers:

TBD: one for IGSE remote login system administration

TBD: one for IGSE remote login for data analysis

One (1) non-dedicated analog line (RJ11 jack) to support NGST purge monitor computer modem dial out.

Four (4) non-dedicated analog lines (RJ11 jacks) for the following Instrument Provider PC modem interfaces:

TBD: one (e-mail access)

TBD: one (e-mail and timecard access)

TBD: one (e-mail and internet access)

TBD: one (e-mail access)

Telephones (excluding comm panel phones): 

One by STC1

One by STC2

One by conference table (must have speaker capability)

One by the TE SUN workstations

NOTE: all other telephone access requirements in Control Room provided via comm panel telephones.

Office equipment:

3 Bookcases

27 Chairs (TBR)

4 - 6 Temporary Room Dividers: to be utilized as sound barriers.

30 Tables (approx.)


	PPF/TBD
NGST/Yes


	PPF Control Rm


	NGST to provide all tables in Control Room.

	1203f
	Provide PPF Control Room for use during AURA propulsion system tasks. Area to be equipped with the following:

Office equipment:

2 Tables

4 Chairs 

Telephones (excluding comm panel phones): 

2 Telephones

Video:

2 Video monitors

1 Video camera control unit 

Comm:

1 Voice comm panel (to be made available when required

2 Headsets

2 Voice nets: PROP1 and PROP2 used to support propulsion 

   tasks. Voice nets are internal to the PPF only and need 

   extended to clean room and control room areas.
	PPF/TBD
	PPF Room TBD

	.

	1205


	Provide the following administrative support: 

2 FAX machines (one on each floor)

2 Copy machines (one on each floor) 

Mail distribution

Janitorial service

Overhead projector/writing screen in conference room. 

NGST may bring their own FAX, copying machines (4), high-speed printers (4), allowing one in each administrative area as required.


	PPF/TBD
NGST/Yes
	PPF ADMIN
	

	1206
	Provide a meeting room for ten people near the Control Room. 

This meeting room shall be equipped with the following:

2 Tables (standard 3’ x 5’)

8 Chairs (for tables)

1 Speakerphone with FTS capability

Analog lines:

One (1) non-dedicated analog line (RJ11 jack)
	PPF/TBD
	PPF ADMIN
	

	1207
	Provide the following support space/items: 

Break Room

Restrooms

Bottled Drinking Water
	PPF/TBD
	PPF ADMIN
	

	1208


	Provide locked storage for up to 52 (22 Flight & 30 spares) NSI equivalent, DOT Class C, DOD Class 1.4 Cat A & B ordnance (EEDs).  

Provide shipment of the EEDs to the PPF in an MS-77684-12 Explosive Transport Container. 


	PPF/TBD
NGST/Yes
	PPF Room TBD

	

	1209
	Provide covered but unsecured storage area, 2800 sq. ft. for GSE shipping containers and the spacecraft container/transporter in a warehouse environment. 

The container/transporter is 59 ft. long, 14 ft. wide and 13 ft. high. The container/transporter weight is 114,000 lbs.
	PPF/TBD
	PPF
	Per NGST, temperature/ humidity control, provided the container is kept covered.

	1210
	Provide Conference Room for 30-50 personnel to be used for daily meeting and planning activities. This room shall be equipped with a speaker-phone (having international access) and television monitors (capable of receiving SLC-2 video feed).
	PPF/TBD
	PPF Conf Room
	

	1211
	Provide 4 cu. ft. (min) of storage for various fluids used for the cleaning of AURA GSE, etc.

Provide a freezer in Room TBD to be used for cold storage of AURA processing materials. Materials will include the following: IPA, acetone, RTV, epoxies.  Temperature: -8(F (nominal)


	PPF/TBD
PPF/TBD

	PPF Room TBD

	

	1211a
	Provide Storage Room TBD for GSE storage for Instrument Providers.


	PPF/TBD
	PPF Room TBD
	

	1212


	Provide a 15’9” x 27’ room for limited access stock area (Room TBD). 

Area is to include limited access capability-cipher lock, mechanical lock, or swipe card.  

Temperature:  70 ( 5(F

Humidity:  40 ( 20 %


	PPF/TBD
	ADMIN Rm TBD
	

	1213
	Provide normal facility support items including use of parking lot, elevators, lightning protection, loading dock, etc.


	PPF/TBD

	PPF
	

	1214


	Provide clean room space for AURA  fueling operations (TBD days, pending schedule) including access control. Door openings shall be a minimum of 17’W x 27’H. 

The clean room shall be configured to handle the following fueling equipment provided by the propellant loading contractor: 

Universal Propellant Loading System:

· 4 BW hydrazine cylinder
· Propellant cart
· GN2/GHe cart

· MOP/SOP kit

· GHe leak detector

· Hazardous waste containers

· Scale

· Vacuum pump

PDACS computer (Located in Control Room)

DACS box (Located in PPF Highbay)

The clean room must provide emergency egress route from both AURA Cells during fueling operations.

Route to include:


· Ramps at all access doors to eliminate door sill tripping hazard.

· Configure all doors to be unlocked and to open outward in one action from the clean room.

· Provide a positive means to maintain interior personnel doors in fully open position.
	PPF/TBD
	PPF High Bay
	LMTO to confirm that all required power (explosion proof) exists.

The Propulsion Control Monitoring Unit (PCMU) will be located in the Control Room and plug into existing power.

	1215


	Provide the following facility support in the Fueling Cell:

Clean gas vent for GN2

Provide a hydrazine vapor vent to provide provisions for venting and/or capturing hydrazine contaminated gas.  

Vent shall include:

Ullage trailer

A/M 32-R17 (or equivalent)

Vented to 0 psig max (evacuated if possible)

1 inch ID tubing between the clean room and the ullage trailer tubing interface shall be a ¾ male KC fitting (KC 105-12) at both the clean room and the ullage trailer. 
	PPF/TBD

	PPF Highbay


	

	1217


	Provide clean room for AURA spacecraft processing including access to the PPF High Bay , hallway and Airlock ramp. These are required for movement of GSE.

Equipment Placement:

2 Stainless Steel Tables

Clean room compatible table and chair for GPTS SUN work stand, plus one stainless steel table.

Provide access to an explosion-proof telephone and a communication panel 79. The system should be available for use in the PPF High Bay if testing is taking place. Headsets or handsets are to be issued.
	PPF/TBD

	PPF Highbay


	

	1218


	Provide Control Room to be used as the AURA Control Room (ACR). Control of the fueling would be performed from the Control Room or other suitable area equipped with the appropriate hazardous operations/SCAPE communications equipment and monitoring systems. Access to the room shall include a door large enough to roll in a standard double bay electrical rack with dimensions of 3’ x 6’ x 6’10”H. 

Overhead Cable Trays/Paths: 

Provide overhead or under floor cable trays in Control Rooms. 

All cabling within the area will be routed overhead or under the floor. This is to keep the floors clear of cable covers.

Provide the height of cable trays to assist NGST in determining cable and equipment layout details. 
Note: The cable count utilizing the trays is 48 EGSE cables at an estimated weight of 900 lbs. plus approximately 22 CAT-5 cables and approximately 21 PDU power cables at an estimated weight of 500 lbs.
	PPF/TBD
PPF/TBD
PPF/TBD

	PPF Control Rm
	

	1219


	Provide 150 feet of air hose that will allow hook-up of facility shop air to transporter rear bogie on apron.


	PPF/TBD

	PPF Airlock
	

	1220
	Provide SRF seismic tie-down drilled and tapped holes according to the template and specifications to be provided by NGST.
	PPF/TBD
	PPF Highbay
	Modifications to the facility may be required; NGST to be present.

	1221
	Provide use of existing platforms and “finger” extensions.
	PPF/TBD
	PPF Highbay
	

	1300
	Provide breathing air via a CAT IV manifold (with 4 connections) for use during fueling operations in the PPF.
	PPF/TBD
	PPF Highbay
	

	1301
	Configure the HVAC in the Fueling Cell and Test Cell to MSEE (Minor Spill Emergency Exhaust) mode during fueling operations.
	PPF/TBD

	PPF Highbay


	

	1302


	Provide portable radio communication for personnel escort between the SCAPE Change Room and the clean room. Radios are required for personnel contingency safety issues during escort for fueling and contingency off-load operations. Radios are expected to operate at 400 MHz, 5 Watts and will not be used beyond the restriction limits defined below unless a personnel safety situation develops warranting such use.

PPF Radio Frequencies:  462, 463.95, 464.25 MHz

CAUTION:
The AURA instruments have radiated susceptibility limits that limit the use of radios within the vicinity of the spacecraft. Based on current knowledge of the most susceptible instrument, the e-field limit is 2 V/m below 1 GHz. 

This restriction limits the use of portable radios as follows:

5 watt output – no closer than 7.5m (25 feet)

½ watt output – no closer than 2 m ( 7 feet)

within 1-m of spacecraft – power output no greater than 0.13 watt.
	PPF/TBD
	PPF
	

	1302a


	There shall be NO RF emitting devices used in the clean rooms or airlock when the spacecraft is in the PPF, without prior approval by NGST. The exception to this requirement is during fueling as limited by requirement 1302.
	PPF/TBD
	PPF Highbay

PPF Airlock
	

	1303
	Provide the ability to control and clean spills.
	PPF/TBD
	PPF Highbay
	LMTO will handle spills with waste drum, aspirator, and mop & sop kit.

	1350


	Provide a continuous supply of nitrogen (GN2) for spacecraft and instrument purging during processing in the PPF Airlock and Highbay.  The specification for the nitrogen is as follows:

MIL-PRF-27401D, Type I, Grade C

50 SCFH for duration at PPF

80-100 psi

Purity > 99.995%

Dew point < -65 deg. C

Nitrogen from each bottle and tube bank will be certified at the outlet to contain no greater than the following:


      Impurity limits, ppm by volume, maximum:


Total Hydrocarbon as methane
  5.0


Water
  4.0


Oxygen
  4.0


Hydrogen
  0.5


Argon
  ***  (2.0 ppm requirement 

needs waived)

Carbon Dioxide
  5.0


Carbon Monoxide
  5.0


Helium
  2.0

Provide lines, regulators, valves and fittings in the GN2 delivery system from the source outlet to the purge cart and spacecraft. 

Provide facility supply lines from bottle manifold or tube bank to outlet. Supply lines shall be copper, stainless steel, polyurethane, or Teflon. Rubber and Tygon are not acceptable materials for the purge supply.

Provide instrument purge at the exterior of the Airlock door following transporter arrival.

Provide TBD feet of GN2 supply lines for use during airlock staging prior to transport to SLC-2.
	KSC/Yes

NGST/Yes

NGST/Yes

NGST/Yes

NGST/Yes 
	 PPF Airlock

PPF Highbay


	Approximately TBD feet of line required from tube bank to clean room.

NGST to bring 300 ft. line to handle purge transfer from shipping container to facility GN2 source.



	1351
	Provide one K-bottle of GN2, Grade C for use in the Precision Cleaning Lab (PCL) Room TBD for blow-off cleaning and rapid solvent drying. 

Provide the delivery system, including the necessary tubing and gun.
	KSC/Yes

NGST/Yes
	PPF Room TBD
	Reference GN2 specification in requirement 1350.

	1352
	Provide one K-bottle per month of GN2, Grade C (per MIL-PRF-27401D) for the Battery Cooling Unit line purge after disconnect. The cart will be located in the clean room and later taken to SLC-2W. 


	KSC/Yes
	PPF Highbay

PAD
	Reference GN2 specification in requirement 1350.



	1353
	Provide analysis of GN2, Grade C (per MIL-PRF-27401D) to NGST.

Provide analysis of IPA (TTI-735, Grade A).
	KSC/Yes

PPF/TBD
	GASES

All
	Vendor certification is acceptable for K-bottles provided that the <2ppm Helium requirement is met.

Ref GN2 specification in Req. No. 1350.

	1354


	Provide two K-bottles of GN2, Grade C (per MIL-PRF-27401D) for spacecraft pressurization leak checks. GN2 shall meet the purity requirements specified by Requirement 1350.

Provide the lines, regulators, valves and fittings for spacecraft leak checks.
	KSC/Yes

NGST/Yes
	PPF Highbay


	Reference GN2 specification in requirement 1350.



	1355
	Provide one bottle of CO2 with certification, for cleaning.

Grade:  Spectra-Clean Grade 5 or equivalent

CO2 Purity:  99.999%

Cylinder size and type:  Size 152 with Dip Tube

Provide supply spray nozzle. 
	PPF/TBD
NGST/Yes
	PPF Highbay
	

	1356
	Provide LN2 Dewar (160gal) for spacecraft and instrument purge system emergency backup while at the PPF and for purges during transport to SLC2.
	NGST/Yes
	PPF
	

	1357
	Provide LN2 for the emergency backup purge and transport purge dewar.


	KSC/Yes
	PPF
	

	1358
	Provide flexlines and flowmeter for the spacecraft transport purge system.


	KSC/Yes
	TRANSPORT
	

	1359
	Provide GN2 for spacecraft pressurization to flight pressure.


	TBD
	PPF
	NGST to contract for services.

	1360
	Provide TBD quantity of Grade TBD N2H4 propellant.


	KSC/Yes
	PPF
	Certifications of samples to be provided to NGST.

	1401
	Provide up to 100 man-hours of electrical and mechanical shop support on an “as available”, non-interference basis for the support of test equipment installation, proof-loading certification, and any other maintenance/modification functions.
	PPF/TBD
	PPF
	

	1402


	Provide shop vacuum and/or built-in vacuum systems for cleaning applications in the Airlock and PPF Highbay. The facility must supply either a central vacuum system or a clean room approved, explosion-proof, HEPA-filtered vacuum cleaner for both facility and hardware cleaning. There must be a dedicated storage location for vacuum cleaner attachments and fittings.
	PPF/TBD
	PPF Airlock

PPF High Bay
	

	1403
	Provide an ESD Station for handling EEDs (Cat B & C ordnance). An ESD-free workstation (consisting of a 3' x 5' table, conducting mats, wrist grounding straps and monitors capable of indicating faulty ground paths) will be located in the clean room and is required for the handling of all EEDs. 
	NGST/Yes
	PPF Highbay
	

	1404


	 The cleaning station in Req. No. 1202 must contain the following PPF-provided items:

Stainless steel tabletop for gross cleaning (a portable container exclusively for wastewater must be provided)

Supply of de-ionized water 

Ultra sonic cleaner 

Bagging station with 18" minimum width

Tape

Bagging material of anti-static nylon

Poly

Llumalloy 9 (or NMD-FR)

HEPA filtered vacuum cleaner laminar flow clean bench with a measured cleanliness of Class 100 per FED STD-209E 

Two (2) stainless steel chairs 

The environmental requirements for the PCL are:

Class: 100,000 

Temperature:  70 ( 5(F 

Humidity:  45 ( 5% 
	PPF/TBD

	PPF
	Precision cleaning will be required for flight parts, GSE, tools, etc., and for any equipment entering the clean room including facility maintenance items.
Flow bench requires a 24” opening for a microscope.

	1405
	Provide wash-down capability at the PPF outside the Airlock. The wash-down will be used to pre-clean the AURA Shipping Container/Transporter and the GSE trailer prior to entering the PPF Airlock.
	PPF/TBD
	PPF Airlock
	

	1406


	Provide compressed air, air-bearing support from the High Bay. The transporter air-bearing operations require 300 scfm at 100 psig in the Airlock and High Bay. 

Supply hose requirements:  2” I.D. and fitting at the facility wall. 

Provide equipment and labor to clean floor immediately prior to air-bearing movement. 

NOTE: Prior to use of the air-bearing equipment, the air purity characteristics of the compressor shall be measured and verified to meet the following purity standard:

ANSI CGA G7.1, Grade G
	PPF/TBD
	PPF Airlock

 PPF Highbay
	External equipment will be required to augment or use in lieu of the facility system to meet the specified requirements.

Reference TBD for air purity requirements for shop air.

	1407
	Provide two clean 18-foot high Mobile Stair-Step (MSS) type work platforms for use in the PPF High Bay.  

Provide use of two the 18-foot high MSS type work platforms for use outside the PPF and in the Airlock.
	PPF/TBD
	PPF Highbay

PPF Airlock
	

	1407a
	Provide two clean mobile lifts for spacecraft operations and Boeing transportation can assembly operations in the High Bay. One lift shall be a scissor-lift JLG 2646E3, or equivalent. The other shall be an articulating boom-lift JLG 450AJ, or equivalent.
	PPF/TBD
	PPF Highbay
	

	1408
	Improve air-bearing surfaces to enhance operations. Local improvements will be adequate (e.g.: aluminum sheeting, tape, etc.). Drains are to be covered.


	PPF/TBD
	PPF
	

	1409
	Provide the use of a 5T hydraset.


	PPF/TBD
	PPF
	

	1410
	Provide support personnel for two shifts per day, seven days per week except for an 11-day period and a 2-day period where 24-hour support will be required.
	PPF/TBD
	PPF
	

	1411
	Provide test support from the Range RF Measurements Van at the PPF for frequency use verification and Range RF restriction period verifications as required.
	WR/ TBD
	MISC

PPF
	Requires inclusion in the OR for scheduling.

	1450


	Provide the use of one overhead crane in the Airlock. 

The overhead crane must have the following attributes:

5-ton capacity

Hoist speed of 16 ft/minute

Pendant

Remote emergency stop switch

Fall safe mode with two redundant friction brakes

Hook height > 35’5”

All slings and lifting devices must meet the following requirements: 

Proof tested to two times the rated load

Analyzed for an ultimate load with a factor of > 5.0 and a yield load with a factor of > 3.0

All single failure points to be NDI'd

The overhead crane used the clean room must incorporate sealed bearings, motors, and brakes. The paint on the crane hardware and beams must be free of flaking and chipping. 

A cleanliness inspection of the crane shall be performed prior to spacecraft arrival.
	PPF/TBD
	Airlock


	

	1451


	Provide use of the PPF Main Bridge Crane in the Highbay. Drip Protection and debris shield are required. The crane shall be inspected for cleanliness prior to spacecraft arrival. 







	PPF/TBD
	PPF Highbay
	Crane certification shall be valid during period of performance of the contract.

Special sling provided by NGST for 20T SRF.

	1452


	Provide the use of the crane in the PPF clean room. 

The crane must have the following attributes:

Hook Height:  35 ft min

Capacity:  5T

Hoist Speed:  0.5/16.0ft/min

Bridge Speed (E/W):  0.5/10 ft/min

Trolley Speed (N/S):  0.5/17 ft/min. 

Drip protection is required. The crane shall be inspected for cleanliness prior to spacecraft arrival. 

The crane is required for the following:

Installation/removal of AURA GSE onto the SRF
Lifting of the AURA spacecraft during weighing operation     
	PPF/TBD
	PPF Highbay
	Specify inspection criteria and frequency.



	1453
	Provide 5T electric forklift with 10-foot extenders and a certified operator for use on any non-level surface within the cleanroom. 
	PPF/TBD
	PPF
	

	1454


	Provide electric tug and 5th wheel dual axle dolly.
	PPF/TBD
	PPF
	Once for SRF arrival and once for transporter arrival.

	1500


	Provide office space at SLC-2W for eight AURA Program personnel.


	Boeing/TBD
	PAD
	

	1501


	Provide tacky mats for the MST elevator, anteroom and MST Levels 3, 5, and 6. Allow for two packs per day for six weeks.

Provide low NVR 100% polyester clean room wipes for cleaning GSE and the fairing.  Quantity:  20 bags

Provide clean Teflon squeeze bottles.  Quantity:  8

Provide inspection lights: 

High intensity white light (650 W) 

Black light (3200 to 3800)

Provide de-ionized water (or reverse osmosis water) in sufficient quantities to clean the MST and PLF.

Provide a HEPA or ULPA filter exhausted shoe cleaner prior to the entrance to the white room gowning room. (Level 3)

Provide three gallons of Optima grade IPA for spacecraft cleaning and Teflon pre-cleaned squeeze bottles. 

Cleaning requirements include: 

Floors mopped on weekly basis with Clean-n-dri or alconox and de-ionized water using clean room compatible equipment (no wooden handled "spaghetti" mops) 

Walls, windows, doors similarly cleaned per Boeing cleaning plan. 

Personnel must be trained. 

Log books must be kept.
	Boeing/TBD
	PAD


	Reference CCIP requirements.

	1502
	Provide the following environmental support at MST Levels 5 and 6:

Airborne Particulate: ( Class 100,000 (S/C covered and purged).

Cleanliness:  VC per AURA CCIP

Particle/NVR Fallout:  Every two weeks

Temperature:  68oF ( 5oF, 9(F change/hour

Humidity:  30% - 50%

Positive Pressure:  facility positive pressure

Provide a hydrocarbon reading in the white room three times per week. The goal is < 15ppm hydrocarbons.
	Boeing/TBD
	PAD


	

	1504
	Provide environmental support of toxic vapor checks at SLC-2W.
	Boeing/TBD
	PAD
	

	1505
	Provide use of O2 detectors at SLC-2W.
	Boeing/TBD
	PAD
	

	1506
	Provide GN2 Grade C purge to the transport can separate from the spacecraft purge during transport to SLC-2W.


	Boeing/TBD
KSC/Yes
	TRANSPORT
	KSC to provide eight (8) K-bottles of GN2 conforming to requirement 1350.

	1507
	Provide in-line molecular and moisture trap filters on the T-O line in the white room prior to the existing particle filter. Include certification to program requirements at the outlet.
	Boeing/TBD
	PAD


	Per NGST, 5 micron filter acceptable.

	1508
	Provide analog telephone service at SLC-2W per the following:

One (1) dedicated analog line (RJ11 jack) in the EEB for NGST fax machine.


	Boeing/TBD
	PAD - EEB


	

	1510


	Provide UPS power at SLC-2W ACEB to accommodate the time from spacecraft arrival through launch for the Purge Panel computer PC (120 VAC/15A/1( 60 Hz connector, standard outlet).


	NGST/Yes

	PAD


	A portable UPS is required for PC power backup support.

	1511
	Provide portable generator backup power for white room air conditioning at SLC-2W. 


	Boeing/TBD
	PAD
	

	1512
	Provide the following power in the EEB for Launch Vehicle Interface Unit (LVIU) and Launch Battery Charge Unit (LBCU):

208VAC/ 30A/ 3( 60Hz via inline UPS. (LVIU)

208 VAC/ 30A/ 3( 60Hz. (LBCU)

LVIU input power to be supported by uninterruptible power source.

Phase diagram to be supplied by Boeing on outlet to be utilized for verification purpose.

Compatible receptacle connectors for existing NGST LVIU and LBCU input power plugs:

HUBBELL Twist-Lock Device, 2813 4-pole/ 5-wire Grounding, 208VAC/ 30A/ 3( 60Hz or equivalent.
	Boeing/TBD
	PAD - EEB


	These units are to be validated in a standalone configuration in the EEB prior to integrating with the Boeing system. Upon standalone validation completion the LBCU will be relocated to MST Level 5.

Facility power requirement is:

30A/ 3( at approx.: 17.8A per phase.

Existing NGST LVIU and LBCU input power plug connector type:

Hubble Twist-lock device 2811, 4-pole/5-wire grounding, 208VAC/30A/3( 60Hz

	1513
	Provide the following power in MST Level 5 for the Launch Battery Charge Unit (LBCU).

208VAC/ 30A/ 3( 60Hz.

Phase diagram to be supplied by Boeing on outlet to be utilized for verification purpose.

Compatible receptacle connector for existing NGST LBCU input power plug:

HUBBELL Twist-Lock Device, 2813 4-pole/ 5-wire Grounding, 208VAC/ 30A/ 3( 60Hz or equivalent.


	Boeing/TBD

	PAD


	The LBCU has a 15 ft. power cable, Source power needs to be within this range.

Facility power requirement is:

30A/ 3( at approx.: 7.5A per phase.

Existing NGST LBCU input power plug connector type:

Hubble Twist-lock device 2811, 4-pole/5-wire grounding, 208VAC/30A/3( 60Hz

	1514


	Provide the following power in MST level 5 for the Battery Cooling Unit (BCU):

220VAC/ 15A/ 1( 60Hz 

Phase diagram to be supplied by Boeing on outlet to be utilized for verification purpose.

Compatible receptacle connector for existing NGST BCU input power plug:

HUBBELL Straight Blade Receptacle, HBL5679C 2-pole/ 3-wire grounding, 250VAC/ 15A/ 1( 60Hz or equivalent.


	Boeing/TBD

	PAD
	NESLAB Model 75 Liquid Cooler.

There are two BCUs: one designated for battery cooling and one used only as a backup if the primary unit fails.

Existing NGST BCU input power plug connector type:

HUBBELL Straight Blade Plug, HBL5666C 2-pole/ 3-wire grounding, (NEMA 6-15P) 250VAC/ 15A/ 1( 60Hz.

	1516


	Provide full circumferential spacecraft work-stand coverage inside the SLC-2W shower curtain prior to fairing installation. Work-stand man-loading capability of two 200 lb. technicians will be required. Work-stand adjustability to allow for locating in close proximity (within 4 inches) to satellite surfaces.

Provide work-stand (diving board) coverage following fairing installation into the two fairing access doors. The work-stands are required to not interfere with each other and can be used either independently or simultaneously. Man-loading for these work-stands will be one 200 lb. technician each. The work-stands are to protrude to the fairing interior to within close proximity (within 4 inches) of the satellite surfaces.


	Boeing/TBD

	PAD
	

	1518
	Purging of the instruments shall continue to occur during lift operations from the base of the MST to the white room. NGST provided 150-foot drop line to be utilized.


	Boeing/TBD
NGST/Yes
	PAD
	Reference GN2 specification in requirement 1350.

	1519
	Provide test support from the Range RF Measurements Van at SLC-2W for frequency use verification and Range RF restriction period verification as required.


	WR/TBD
	MISC

PAD
	Require inclusion in OR for scheduling.

	1550
	Provide color photo support of AURA processing and main LV activities. 

8” x 10” color and masters provided as required. These photos should include spacecraft arrival through launch.


	WR/TBD
	PPF

PAD
	

	1551


	Provide video support of AURA processing and main LV activities.
	WR/TBD
	PPF

PAD
	

	1600
	Provide the following power in Control Room for NGST PDU #1:

208VAC/ 100A/ 3( 60 Hz via inline UPS (50KVA).

Phase diagram to be supplied by PPF on outlet to be utilized for verification purpose.

PDU input power cable to be hardwired to the UPS service panel.
	PPF/TBD

	PPF Control Rm
	NGST electricians to support PDU connection to service panel and reconfigure PDU to accommodate existing UPS power. 

Estimated NGST PDU power consumption is 29KVA. 

	1600a


	Provide the following power in the clean room for NGST PDU #2:

480VAC/ 3( 60 Hz via inline UPS with minimum capacity of 20KVA

Phase diagram to be supplied by PPF on outlet to be utilized for verification purpose.

PDU input power cable to be hardwired to the UPS junction box.
	PPF/TBD
	PPF Highbay
	NGST electricians to support PDU connection to service panel. Estimated NGST PDU power consumption is 15KVA. 



	1600b


	Provide the following power in the clean room for the NGST SRF:

208VAC/60A/ 3( 60Hz.

Outlet to be located on Level 69.

Phase diagram to be supplied by PPF on outlet to be utilized for verification purpose.

Adapter to be supplied by PPF to mate NGST SRF input power connector to facility power interface.

Compatible receptacle connector for existing NGST SRF input power plug:

HUBBELLOCK Twist-lock P/N 26516, 4-pole/ 5-wire grounding, 600VAC/ 60A/ 3( 60Hz or equivalent.
	PPF/TBD
	PPF Highbay
	Existing NGST SRF input power plug connector type:

Hubblelock twist-lock P/N 26519, 4-pole/5-wire grounding 600VAC/60A/3( 60Hz



	1700
	Provide a security escort for spacecraft transportation and traffic management to PPF.
	PPF/TBD
	TRANSPORT
	

	1701
	Provide access (including badging) to facilities and launch facilities 24 hours/ 7 days per week when required. Access of foreign nationals is required.
	KSC/Yes

PPF/TBD
	VAFB

PPF
	

	1702
	Provide escort service for foreign nationals. 


	KSC/Yes
	VAFB
	

	1703
	The spacecraft and GSE area access are to be controlled by use of card readers and PIN numbers. Administrative area access is to be controlled by cipher locks or better.
	PPF/TBD
	PPF
	

	1750
	Provide the following training for AURA operations personnel: 

Facility Familiarization

Crane Operation

VAFB Environmental Compliance

Safety Training

ESD Training

Contamination Training
	PPF/TBD
PPF/TBD
PPF/TBD
PPF/TBD
NGST/Yes

NGST/Yes
	PPF

PAD
	NGST provides ESD & contamination training.

	1751
	Provide Emergency Life Support Apparatus (ELSA) training pertinent to hazardous operations in the PPF and in SLC-2W areas.
	NASA/Yes
	PPF

PAD
	

	1801
	Provide an enclosed truck to move the GSE from the PPF to SLC-2W.
	PPF/TBD
	TRANSPORT


	

	1802
	Provide shipping and receiving services for AURA and GSE while at WR.  Services shall include loading, unloading, packing, general packing materials and logistics support.
	KSC/Yes
	TRANS

BLDG 839


	

	1803
	Provide support from the Range RF Measurements Van during spacecraft transportation activities on VAFB as required.
	WR/TBD
	TRANSPORT
	Requires inclusion in the OR for scheduling.

	1850
	Provide weather forecast and severe weather warnings during AURA processing and launch operations.
	WR/TBD
	VAFB
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