APPENDIX A – ICESat / CHIPSat Facility Requirements
	SOW REF
	FACILITY REQUIREMENTS
	ICESat SPACECRAFT
	CHIPSat SPACECRAFT
	COMMENTS



	
	
	
	
	

	1.3.1
	Occupancy Period
	79 calendar days – nominal

(24 days RHDPAF preps, 24 spacecraft days processing, 12 days RHDPAF integration, and 19 days at launch pad), 

plus 30 days of post-launch activity
	15 calendar days – nominal

(Three days spacecraft processing, 12 days RHDPAF integration)
	ICESat and CHIPSat processing in parallel.  See Attachment 5 for preliminary operations schedules.

	
	
	
	
	

	
	
	
	
	

	2.1

and

2.2
	Control Room Space and Capabilities
	
	
	ICESat and CHIPSat will be controlling the spacecraft from the PPF during processing and possibly from a NASA-provided location (B836) after transport to launch pad, if required. 

See Appendix C for comm. Requirements.

	
	
	
	
	

	
	
-
Access Door
	6x7 ft min.
	6x7 ft min.
	

	
	
	
	
	

	
	
-
Cable Feed Through to Cleanroom
	Required
	Required
	

	
	
	
	
	

	
	
-
Electrical Service
	120Vac 20A, minimum10 outlets

120Vac, 30A, minimum 8 outlets

208Vac, 60A, 3-phase, minimum 3 outlets

Heat load 35-40 kW

	120Vac 10A, minimum 9 dual outlets

Heat load 10 kW
	Heat loads do not include personnel.




	
	
	
	
	

	
	
-
Floor Space
	Approximately 500 sq ft
	Approximately 200 sq ft
	Due to ITAR issues, two separate, lockable, control rooms will be required; spacecraft cannot share common control room.

	
	
	
	
	

	
	
-
Furniture
	6 tables, 12 chairs, minimum
	2 tables, 10 chairs, minimum
	

	
	
	
	
	

	
	
-
Humidity
	40-60%
	40-60%
	

	
	
	
	
	

	
	
-
Location
	Within 30-ft of cleanroom due to cable-length restrictions.
	Within 60-ft of cleanroom due to cable-length restrictions
	

	
	
	
	
	

	
	
-
Temperature
	72ºF ± 6º (range with set point ( 2ºF)
	72ºF ± 6º (range with set point ( 2ºF)
	

	
	
	
	
	

	
	
	
	
	

	2.2.1
	Crane Size & Hook Height
	
	
	Require unrestricted access to crane and require use of hydraset.

	
	
	
	
	

	
	
-
Airlock
	5-ton, 35-ft
	
	

	
	
	
	
	

	
	
-
Cleanroom
	5-ton, 35-ft 
	
	Minimum requirements driven by RHDPAF integration and canning operations.

	
	
	
	
	

	
	
-
Features
	Drip protection, pendant, remote emergency stop switch, fail safe mode with two redundant friction brakes, and hook speed of 15/5/1 ft per minute.
	
	


	
	
	
	
	

	2.2.2
	Electrical Service
	
	
	

	
	
	
	
	

	
	
-
Airlock
	208V 3 phase 100A; 120V 100A with at least five 20A receptacles; Heat load = 10kw
	
	Heat load estimates do not include personnel.

	
	
	
	
	

	
	· Cleanroom


	208V 3 phase 100A

120V, 150-200A with at least six 20A dual receptacles and three 30A dual outlets

Heat load = 35kw
	120Vac 10A, minimum four dual outlets
	Heat load estimates do not include personnel.

	
	
	
	
	

	
	
-
Facility & Instrumentation Ground
	< 10 ohms
	
	Facility and Instrumentation grounds are two separate grounds.

	
	
	
	
	

	
	
-
Facility Back-up Power
	Yes, for control room and cleanroom for associated customer GSE
	
	Provide ability to transfer to facility back-up power within 10 minutes of power outage and to maintain the loads until facility power restoration.

	
	
	
	
	

	
	· Instrumentation / Payload Back-up Power
	Control room: UPS = 20 kva for 20 minutes minimum

Cleanroom: UPS = 10 kva for 20 minutes minimum
	Control room: UPS = 10 kva for 20 minutes minimum


	

	
	
	
	
	

	
	
-
Lightning Protection
	Yes
	
	Provide per NFPA 780.

	
	
	
	
	

	
	
-
Single Point Kill Switch
	Required in cleanroom
	
	Switch not required for explosion proofing.  

	
	
	
	
	

	
	
	
	
	

	2.2.1
	Environment
	
	
	

	
	
	
	
	

	
	
-
Cleanliness Class
	
	
	

	
	
	
	
	

	
	

-
Airlock
	Class 100,000 controllable to Class 10,000 when  exposed flight hardware is present (continuous monitoring and recording with alarm)
	
	Provide per ISO 14644-1.  Recent historical data (within last 12 months) acceptable to demonstrate ability to control to Class 10,000.

	
	

-
Cleanroom
	Class 10,000 to be maintained starting on the initial facility occupancy date (continuous monitoring and recording with alarm)
	
	Customer to perform cleanliness inspection to VC level (per SN-C-0005C) prior to spacecraft arrival and re-inspect every two weeks. 

	
	
	
	
	

	
	

-
Non-Volatile Residue
	0.5 mg/sq-ft/month
	
	

	
	
	
	
	

	
	

-
Particle Fallout
	0.05% obscuration level/day (per IEST-STD-CC1246D)
	
	

	
	

-
Volatile Hydrocarbon
	Less than 15 ppm based on methane equivalent
	
	

	
	
	
	
	

	
	
-
Humidity
	30% - 50%
	
	

	
	
	
	
	

	
	
-
Lighting
	75 ft-candles (true spectrum)
	
	

	
	
	
	
	

	
	

-
Portable Lighting
	100 ft candles
	
	

	
	
	
	
	

	
	
-
Positive Pressure
	Greater than or equal to +0.05 inches of water (continuous monitoring with alarm)
	
	Except during propellant operations.

	
	
	
	
	

	
	
-
Temperature
	60ºF ± 5º (range with set point ( 2ºF)
	
	ICESat battery drives low temp requirement.  PPF must demonstrate backup contingency capability.

	
	
	
	
	


	
	
	
	
	

	2.2.1
	Environmental Monitoring Equipment
	
	
	Monitoring requirements per the specifications provided in GLAS-545-PLAN-004.

	
	
	
	
	

	
	
-
Air Borne Particle Counts
	Continuous with alarms
	
	

	
	
	
	
	

	
	
	
	
	

	
	
-
Humidity
	Continuous with alarms
	
	

	
	
	
	
	

	
	
-
Hydrocarbon
	Yes, initial and every two weeks
	
	

	
	
	
	
	

	
	
-
Non-Volatile Residue
	Yes, initial and every two weeks
	
	

	
	
	
	
	

	
	
-
Particle Fallout
	Yes, initial and every two weeks
	
	

	
	
	
	
	

	
	
-
Positive Pressure
	Continuous with alarms
	
	

	
	
	
	
	

	
	
-
Toxic Vapor Checks
	Yes
	
	

	
	
	
	
	

	
	
-
Temperature
	Continuous with alarms
	
	

	
	
	
	
	

	
	      -   O2 levels
	Yes, due to GN2 purges
	
	

	
	
	
	
	

	
	      -   Hydrazine
	Yes, monitor to 0.01 ppm; alarm at 0.05 ppm
	
	

	
	
	
	
	

	
	
	
	
	

	2.1
	Hazardous Capability
	
	
	

	
	
	
	
	

	and
	
-
 Batteries
	Nickel-hydrogen battery with potassium hydroxide electrolyte, capacity 40 A-hr
	Nickel-cadmium battery with potassium hydroxide electrolyte, capacity 6.5 A-hr
	

	
	
	
	
	

	2.2
	
-
 Fire Detection/Protection System
	Yes
	
	If deluge/sprinkler system is present, it must be dry pipe and require two independent actions to activate.

	
	
	
	
	

	
	    - Hazardous waste cans
	55 gallon drum
	
	Alcohol or acetone soaked wipes, adhesive waste, and N2H4.

	
	
	
	
	

	
	    - Hazardous waste removal
	Yes
	
	

	
	
	
	
	

	
	
-
Hazardous Storage
	Yes
	
	Provide storage for hazardous commodities.

	
	
	
	
	

	
	
-
High Pressure Gases
	Yes
	
	

	
	
	
	
	

	
	
-
Ordnance
	NSIs or equivalent
	No
	

	
	
	
	
	

	
	
-
Propellants
	N2H4
	
	ICESat provided.

	
	
	
	
	

	
	
-
Propellant Vent & Exhaust System
	Yes
	No
	Emissions to atmosphere should be at minimal levels.  

	
	
	
	
	

	
	
-
Vacuum Exhaust Facility Outlets (Non-hazardous fume venting)
	Yes
	Yes (see comments)
	ICESat requires for vacuum pump used during propellant operations, and CHIPSat requires for vacuum pump operations.  Customers will provide appropriate exhaust tubing.  

	
	
	
	
	

	
	
-
Spill Containment
	Yes
	No 
	Provide ability to control and clean up spills

	
	
	
	
	


	
	
	
	
	

	2.2.1
	Processing Space Floor Capability
	
	
	

	
	
	
	
	

	
	
-
Air Bearing Compatible
	No
	
	

	
	
	
	
	

	
	

-
Compressed Air
	Yes
	
	Compressed air is required in airlock and wash down area.  It must be consistent with ANSI/CGA G7.1 Level G and environmental regulations for those areas.

	
	
	
	
	

	
	

-
Shop Air
	No
	
	

	
	
	
	
	

	
	
-
Conductive
	Not required
	
	

	
	
	
	
	

	
	
-
Furniture
	At least 4 tables, 6 chairs, and 2 wire storage racks (approx. 5-ft long with 3-shelves each)
	At least 1 table, 2 chairs, and 1 wire storage rack (approx. 5-ft long with 3-shelves)
	All furniture is to be clean-room compatible.

	
	
	
	
	

	
	
-
Levelness
	Mounted S/C to be held level within 0.25 inch over 10 ft 
	
	

	
	
	
	
	

	
	
- Maximum Load
	3500 psi
	
	

	
	
	
	
	

	
	
- Seismic Restraints
	Yes
	
	

	
	
	
	
	

	
	
- Vacuum, HEPA-filtered
	Portable or facility
	Portable
	

	
	
	
	
	

	
	
- Other Support
	Bolt spacecraft and RHDPAF support stands to cleanroom floor.
	
	Bolt holes are to be drilled, tapped, and load-tested per NASA direction.

	
	
	
	
	

	
	
	
	
	

	2.1
	Processing Space Size
	
	
	Require unrestricted access to airlock and cleanroom.

	
	
	
	
	

	
	
-
Access Door Size  (W x H)
	Airlock:  17 ft wide x 27 ft high, minimum

Highbay:  17 ft wide x 27 ft high, minimum
	6 ft wide x 7 ft high, minimum
	RHDPAF integration will occur in ICESat cleanroom. Transport container and canister segments will be cleaned / stored / staged in airlock, if possible.  Boeing 5-segment spacecraft canister and transporter drives maximum dimensions (approximately 13x26 ft door size).

	
	
	
	
	

	
	    - Access Equipment
	At least one 28 ft scissor or mobile manlifts (standard deck size to hold no more than two personnel at a time)

At least one set of roll-around stairs that provides at least 10-ft high personnel reach.
	One 10 ft mobile lift with platform extension
	Must be suitable for clean room:  Non-particulating surface finish, free of leaking or excessive lubrication.

	
	
	
	
	

	
	
-
Airlock
	600 sq ft 
	
	

	
	
	
	
	

	
	
- Cleanroom
	2200 sq ft 
	
	Includes area for mating of ICESat and CHIPSat spacecrafts with the RHDPAF.

	
	
	
	
	

	
	
-
Highbay View Window
	Preferred, but not required.
	Not required
	

	
	
	
	
	

	
	
-
Other Support
	Seal cleanroom facility light sources
	Not required
	May be required to support ICESat instrument laser light leak check.

	
	
	
	
	


	
	
	
	
	

	2.1
	Support Space
	
	
	

	
	
	
	
	

	
	
-
Break Room
	Yes
	
	

	
	
	
	
	

	
	
-
Conference Room
	24 people, minimum, with telecon capability
	
	

	
	
	
	
	

	
	
-
Garment Change Room
	Yes
	
	Including shoe cleaner and disposable tacky mats.

	
	
	
	
	

	
	      -   Storage
	Lockers
	
	

	
	
	
	
	

	
	

-
Air Shower
	Yes
	
	To be located at entrance to the clean work area.

	
	
	
	
	

	
	
-
Office Space
	35 desks (ICESat); 10 desks (RHDPAF)
	6 desks
	Due to ITAR issues, at least three separate, lockable, office areas will be required.

	
	
	
	
	

	
	
-
Restrooms (Male and Female)
	Yes
	
	

	
	
	
	
	

	
	
-
Storage Space
	400 sq ft (enclosed)
	
	Air-conditioning and ready-access from cleanroom are not required.

	
	
	
	
	

	
	
-
Warehouse Storage
	1000 sq ft, covered
	
	

	
	
	
	
	


	
	
	
	
	

	2.1
	Miscellaneous
	
	
	

	
	
-
Exterior Wash Down Area
	Yes
	
	Provide pressure wash and water for transport vehicles and collect and dispose of wastewater.  Provide personnel and steam cleaner for incoming container washes. 

	
	
	
	
	

	
	
-
Parking
	50 vehicles
	
	

	
	
	
	
	

	
	
-
Potable Water
	Yes
	
	

	
	
	
	
	

	
	   -  Connectors
	Yes
	
	Provide adapter cable support, as required.

	
	
	
	
	

	
	
-
Vacuum
	Highbay and airlock
	
	If vacuum exhaust is internal to the facility, it must be HEPA filtered.

	
	
	
	
	


Note:

The requirements listed in the ICESat column generally encompasses the requirements for ICESat, CHIPSat, and the RHDPAF.  Information listed in the CHIPSat column represents unique CHIPSat requirements or supporting information.
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