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ESPA Table 3, Line Item 12:  Spacecraft Launch Operations Plan

Each secondary satellite is required to provide STP a detailed understanding of the launch site activities and operations.  This should include:

1)  Detailed sequence & time span of all spacecraft-related launch site activities including: ground equipment, installation, facility installation & activities, spacecraft testing & spacecraft servicing

2)  Recycle Requirements

3)  Restrictions to include launch site activity limitations, constraints on launch vehicle operations, security requirements & personnel access limitations & safety precautions

4)  Special requirements include handling of radioactive materials, security & access control

5)  Support requirements to include personnel, communications & data reduction

6)  Launch & flight requirements for real-time data readout, postflight data analysis, data distribution, post-flight facilities

Introduction

MidSTAR-1 will be performing the following specific activities at the launch site: space vehicle post-ship testing, final checkout and closeout, ESPA harness verification, ESPA mate, Atlas V battery charge path verification and battery charging.

Detailed Sequence and Time Span

USNA will ship the SV and portable processing stand to the launch site in separate containers.  An environmentally controlled air-ride truck from a commercial rental company will be used to transport the Space Vehicle (SV), portable processing stand, and Ground Support Equipment (GSE) from USNA, Annapolis MD, to CCAFS in Florida.  

1.1 Ship SV and Portable Processing Stand to Launch Site

Duration of this activity is 2 work days.

USNA will ship the space vehicle (SV) to the launch site.  The SV will be mounted on a portable processing stand in a class 100,000 cleanroom environment and double-bagged. The SV and stand will be moved outside of the cleanroom facility where the shipping cover will be attached. The portable processing stand plus the cover will serve as the shipping container. An environmentally controlled air-ride truck from a commercial rental company will be used to transport the shipping container and ground support equipment (GSE) from USNA, Annapolis MD, to CCAFS in Florida. 
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Figure 1.1.1 Portable processing stand (left) and shipping container (right).

The GSE and flight hardware will be delivered to the airlock/loading bay of the designated Payload Processing Facility (PPF).  Prior to unloading, the shipping container will be visually inspected, and shock witness devices examined.  Equipment will be unloaded from the truck using TBD pallet jacks, the truck’s TBD lift gate, or a range-supplied forklift.

Once the equipment is off-loaded from the truck, the shipping container will again be visually inspected.  The shipping container will be cleaned as necessary, then moved into the airlock. The shipping cover will be detached from the portable processing stand and removed from the airlock. The outer airlock door will be closed. The portable processing stand and bagging on the spacecraft will be cleaned as necessary. Once the airlock bay returns to an equilibrium clean condition, the portable processing stand will be moved into the designated Processing Bay.  (USNA will provide hand tools required for the unpacking of the SV.  These tools will be compatible with the clean environment of the DPF.)  

Range Support Needed

· Forklift and operator 

· Loading Dock

· Designated airlock/loading bay in DSCS Processing Facility

· Designated clean room or processing bay

· A Class 100,000 clean environment is desired at all times while at the launch site.  No extraordinary measures are required should the SV be exposed to an environment that does not meet Class 100,000 clean room requirements.

· Storage space for shipping containers for the duration of processing activities at CCAFS

· Office Space for TBD team members.  Requirements include 24x7 access to:

· Phone Lines

· Ethernet / network connections 

· Copier facilities

1.2 Post-ship functional test (CPT)

Duration of this activity is 3 work days.

Once the SV is set up in the processing bay a post-ship functional test will be performed.  This test will be a repeat of the Comprehensive Performance Test (CPT), which is performed throughout the MidSTAR-1 Integration and Test effort.  
The comprehensive performance test equipment will consist of a CommBlock COM-3003 receiver tuned to 2202 MHz, CommBlock COM-1001 Demodulator supported by a low noise amplifier on the receive side; a CommBlock COM-1002 modulator; a CommBlock COM-2001 analog-to-digital converter, a CommBlock COM-4001 transmitter tuned to 1767 MHz, and a low-power amplifier/attenuator to limit RF emissions to less than 1 Watt EIRP . 
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The comprehensive performance test  (CPT) will consist of bypassing the power inhibits in the separation system to permit the flight system to initiate the post-deployment sequence. The EGSE will simulate ground station contact and rehearse first-pass procedures. Following successful completion of the first pass procedures, each onboard experiment will be exercised to confirm proper functioning. The flight system will then be commanded off and power removed from the flight system. This will restore the spacecraft to the launch configuration with all onboard systems disconnected from the flight batteries.

The EGSE will be located on a worktable within five feet of the spacecraft. The EGSE will be packaged in a suitcase-sized carrying case. It will be brought into the payload processing area just before the initiation of the comprehensive performance test and removed from the area upon completion.

Operation of the system consists of turning on the RF equipment, booting up the laptop computer and executing pre-planned operations. All equipment will operate on 120VAC standard facility power.

1.2.1 CPT Procedure

Step 1: Plug in and power on EGSE.

Step 2: Set switch in bypass cable to OPEN.

Step 3: Attach bypass cable to the positive (+) terminal of switch SS501.
Step 4: Attach bypass cable to the negative (-) terminal of switch SS504.

Step 5: Close bypass cable switch.

Step 6: Execute pre-planned operations.


Open contact with spacecraft.


Reset spacecraft clock.


Retrieve realtime health and safety (H&S) telemetry


Retrieve stored telemetry files.


Command Main Comms XMTR OFF.


Command ICSat experiment ON.


Retrieve realtime H&S telemetry.


Retrieve stored telemetry files.


Retrieve stored data files.


Command NCSU experiment on.

Capture NCSU data files.


Command NCSU experiment off.

Command MiDN experiment on.


Capture MiDN data files.


Command MiDN experiment off.

Command MEMS experiment on.


Capture MEMS data files.


Command MEMS experiment off.

Command Eclipse experiment on.


Capture Eclipse data files.


Command Eclipse experiment off.

Command CFTP experiment on.


Capture CFTP data files.


Command CFTP experiment off.

Step 7: Command spacecraft to Shutdown.

Step 8: Open bypass cable switch.

Step 9: Disconnect bypass cable from negative (-) terminal of switch SS504.

Step 10: Disconnect bypass cable from positive (+) terminal of switch SS501.

Step 11: Power off and unplug EGSE.
Range Support Needed

· No special Range support needed for this activity

1.3.  Final SV Close-Out 

Duration of this activity is 1 work day.

The SV will be cleaned and prepared for battery charging.

1.4.  Charge Batteries and Monitor SV Status until ESPA Mate

This is an on-going task and has no fixed duration.

At times when the SV is not in use for testing, it will be set up for battery charging from external power supply.  The battery charging set consists of an Agilent Technologies E3617A DC Power Supply rated for 0-60 V and 0-1 A, and a Radio Shack 24 Channel Digital Multimeter (handheld, battery powered).
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The power supply will be connected directly across the flight batteries through the SC/ESPS/LV electrical harness. The power supply will charge the batteries at 40 V until charging current falls below 10 mA. Voltage and current readouts are built into the power supply and will be monitored continuously by the operator during all charging operations. The power supply is dual voltage/current limited; the voltage limit will be 40V, and the current limit will be 440 mA.
The digital multimeter will be used in ohmmeter mode and connected across a thermistor string embedded in the flight batteries. The resistance of the thermistor string will be monitored continuously during battery charging, Charging will be halted if the resistance exceeds a value indicative of overheating in the battery pack. 

Both units will be carried into the charging area as needed, and removed from the area upon completion of charging. 

Range Support Needed

· No special Range support needed for this activity

1.5.  ESPA Mate

Duration of this activity is 1 work day.

The mate of the SV to the ESPA ring will involve both USNA and Boeing IC procedures.  USNA will deliver the SV horizontally on the portable processing stand with attach point fixtures built into the SV.  The IC is expected to operate the overhead gantry crane.  The sequence of events will be as follows:

1. Position portable processing stand 

2. Remove turnbuckle tie downs from portable processing stand

3. Configure horizontal lift fixture and attach to crane hook

4. Position horizontal lift fixture over SV and attach lifting slings

5. Lift SV into position for ESPA mate

6. At this point, responsibility is handed off to the Boeing IC to:

a. Follow Boeing IC procedure for mechanically attaching Lightband to ESPA 

b. Follow Boeing IC procedure for electrically attaching Lightband to ESPA

Range Support Needed

· Boeing IC procedures for mechanically attaching Lightband to ESPA

· Boeing IC procedures for electrically attaching Lightband to ESPA

· Boeing IC or Range provided Gantry Crane and operator (or training for USNA operator to use crane facility)

1.6.  ESPA Harness Verification

Duration of this activity is ½  work days.

USNA would like to perform a final ESPA Harness Verification to confirm the pinout of the umbilical prior to mating of the ESPA with the launch vehicle.  A continuity check combined with a cross-wiring check (to detect shorts) is sufficient.  

Range Support Needed

· Access to the ESPA Harness at the end which mates to the Atlas V launch vehicle.

· Boeing IC support will likely be needed to assist while working with the ESPA harness.

· Breakout cable for ESPA Harness.

1.7.  Charge Batteries and Monitor SV Status until ESPA-to-Atlas V Mate

This is an on-going task and has no fixed duration.

Following ESPA mate, the SV will be configured for battery charging (from external power supply).  Procedure will be the same as Section 1.4 above.
Range Support Needed

· Cable access to ESPA harness which mounts to MidSTAR-1 lightband

1.8.  ESPA-LV Mate

This is a Atlas V / Boeing IC activity and MidSTAR-1 does not specify the duration.

Boeing IC will coordinate and oversee the installation of the fully populated ESPA ring on to the Atlas V Launch Vehicle.  The MidSTAR-1 SV will be inert and unpowered during this operation.

Range Support Needed

· A controlled environment is desired during this activity.  If possible, temperature and humidity controlled air (Class 100,000 if possible) should be used to purge the fairing.

1.9.  Charge Batteries and Monitor SV Status until Launch

This is an on-going task and has no fixed duration.

The SV will be configured for battery charging (from external power supply) after LV battery charge path verification and until launch minus 24 hours.  The procedure will be the same as for Section 1.4 above.
Range Support Needed

· No special Range support needed for this activity.

1.10.  At Launch minus 24 hours stop battery charging

Disconnect charging equipment and remove from the launch vicinity.

2.  Recycle Requirements

In the event of a launch countdown recycle, MidSTAR-1 requires only battery charging. 

3.  Restrictions on Launch Site Activities

None.

4.  Special Requirements

The MidSTAR-1 SV has no radioactive material.  Hazardous materials on the SV are limited to:

· SV Nickel-Cadmium Rechargeable Battery:

SANYO KR1100 D Nickel-Cadmium Cells, two strings of 24 wired in series, providing 28 VDC maximum, with a total capacity of 211 Watt-hours

· Nonionizing radiation (RF Radiation) produced by the MidSTAR-1 main communications system.  Transmit (downlink) frequency is 2202 MHz.  The output power is 1 Watt.  Electrical inhibit (deadman switches integrated into lightband separation system) used to prevent inadvertent radiation.

· Nonionizing radiation (RF Radiation) produced by the ICSat transmitter.  Transmit (downlink) frequency is 2202 MHz.  The transmitter output power is 1 Watt.  The transmitters are inactive prior to MidSTAR-1 deployment.  

5.  Support Requirements

Range support requirements are outlined in the sections above.  A preliminary list of the personnel and equipment USNA will need the range to provide is included below.

· Class 100,000 environment for spacecraft checkout, test, and final closeout

· Forklift and operator (or training of USNA personnel) for unloading MidSTAR-1 from shipping truck

· Crane and operator (or training of USNA personnel) for lifting MidSTAR-1 for ESPA mate

6.  Launch and Flight Requirements for data and analysis

The MidSTAR-1 spacecraft is launched in an unpowered, inert state.  MidSTAR-1 has no requirement for live telemetry during launch, prior to MidSTAR-1 deployment, during MidSTAR-1 deployment, or after MidSTAR-1 deployment.

The MidSTAR-1 postflight data analysis is limited to verification of orbital injection, positive confirmation of MidSTAR-1 separation from the ESPA, and providing initial orbital elements to USNA for tracking and first contact. 

· Positive confirmation of MidSTAR-1 separation from the ESPA can be communicated from the range to the MidSTAR-1 program by TBD means.  
· Two line element sets are required by USNA within one day of launch.  This data can be transferred to USNA by FAX or by TBD other media.  

Post-flight facility requirements are limited to packing and shipping activities.  USNA will remove electrical and mechanical ground support equipment from the payload processing facility, remove any boxes or other items stored at the launch site, and ship out all MidSTAR-1 program-specific hardware and equipment.

DISTRIBUTION D.  Distribution authorized to DoD and US DoD contractors only (ADMINISTRATIVE OR OPERATIONAL USE).  11 SEP 01.  Other requests for this document shall be referred to (DET 12/STS).
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