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1. General Description
The ground and flight components of the MidSTAR power subsystem provides the capability to charge the flight Ni-Cd batteries installed on MidSTAR in both the payload processing facility and while attached to the Atlas V vehicle on the pad. The subsystem is designed to limit current being provided by the ground system, carefully manage the voltage supplied, and provide output protection of the flight battery.

The Ni-Cd batteries are shipped installed in the MidSTAR spacecraft. The MidSTAR batteries are planned to be charged in both payload processing facilities and while at the pad. The two configurations for charging in the PLFCB is shown in the Figure 1. This procedure will be accomplished by USNA personnel.
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Figure 1 MidSTAR-1 Stand alone battery charging in PLFCB.

The configuration for charging at Astrotech is shown in Figure 2. This procedure will be accomplished by IC personnel under direct oversight from USNA personnel.
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Figure 2 MidSTAR-1 post mate battery charging in Astrotech facility.

The configuration for charging at the VIF is shown in Figure 3. This procedure will be accomplished by USNA personnel.
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Figure 3 MidSTAR-1 battery charging in the VIF with access to the P-Van.
The configuration shown in the Astrotech facility simulates the configuration on the pad. The Integration Contractor (IC) extender cables and the Umbilical Impedance Simulator (UIS) together simulate the resistance of the Atlas V launch vehicle and the facility cabling that routes signals to/from the launch vehicle to the Payload Van. This configuration will require the EGSE to output 42 VDC.

There is a parasitic load of 100 kilohm within the spacecraft to siphon off the battery capacity. The normal degradation of the Sanyo KR4400D cells is extremely low. MidSTAR-1 requires 4 hours of cumulative battery charging within a 24-hour period no more than 7 days prior to launch All of the control and monitoring of the charge will be in the Payload Van. 
The spacecraft will arrive at the PPF with batteries installed and spacecraft housing sealed. No packing, transportation, installation, storage, removal or disposal of batteries will occur at the launch site; battery checkout and usage will be integral to the comprehensive performance test of the spacecraft. The spacecraft will have all batteries disconnected from all active components (except for the comprehensive performance test) until separation from the launch vehicle on orbit. The comprehensive performance test will be performed immediately after arrival at the payload processing facility and before integration into the payload stack. From that point on, there will be no battery usage whatsoever until start-up in orbit.

Voltage is controlled by the Agilent E3617A power supply, which is manually set to accommodate the voltage drop through the wiring between EGSE and the spacecraft yielding a net voltage level of 33 VDC at the spacecraft bus interface. 42 VDC is the maximum projected voltage needed to accommodate the voltage drop while at the pad. The actual charging voltage at the pad is a function of how much current is being drawn during charging; the voltage on the battery bus is dominated by the battery voltage. As the battery draws less current the voltage output of the EGSE will begin to approach 33 VDC, the standalone charge configuration. During charging operations, the power supply current limit will be manually set to 1 A (250 mA per battery).

[image: image6.png]\AASTAR-1 EGSE

LEL Radio Shack
24 Channel Digital
Thermistors  Battery Pack "A") Multimeter

psisz|  (Handneld,
Battery powered)

B3OS

Radio Shack
24 Channel Digital
Multimeter
(Handheld,
Battery powered)

Thermistors  Batery Pack "B}

JETRY

B3SX

L Agilent Technologies
SC Batteries E3617A DC Power

Supply
0-60 W, 0-1 A

TR

Spacecraft Bartery Bos.





Figure 4. Pinouts for EGSE equipment.

The digital multimeters will be used in ohmmeter mode and connected across two thermistor strings embedded in the flight batteries. The resistance of the thermistor strings will be monitored continuously during battery charging, Charging will be halted if the resistance drops below 10 kilohms on either thermistor, a value indicative of overheating in the battery pack. 

All equipment will be carried into the charging area as needed and removed from the area upon completion of charging. 

2. Equipment
2.1 MS-EGSE-7: Agilent Technologies E3617A DC Power Supply
2.2 MS-EGSE-4: Radio Shack digital multimeter.

2.3 MS-EGSE-5: Radio Shack digital multimeter.

2.4 MS-EGSE-6: Battery charging harness.
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3. Procedure

3.5 Attach connector J507 on MS-EGSE-6 to P504 (P507 on IC GPI adaptor cable) on spacecraft charging harness.
3.6 Set MS-EGSE-4 to DC mA mode. Connect MS-EGSE-4 across pins X and Y in connector P508. Verify current is less than 100 microamperes. Disconnect MS-EGSE-4. Record current: _____________________ microamperes.
Engineer _____________
3.7 Set MS-EGSE-4 to ohms. Connect MS-EGSE-4 across pins W and Z in connector P508. Record resistance:_____________ ohms.

Engineer _____________
3.8 Set MS-EGSE-5 to ohms. Connect MS-EGSE-4 across pins U and V in connector P508. Record resistance:_____________ ohms.
Engineer _____________
3.9 Plug MS-EGSE-3 into AC outlet. Turn MS-EGSE-7 ON. Set voltage limit to 0.1 VDC. Connect shunt cable across positive and ground terminals of MS-EGSE-7. Set current limit to 500 mA. Remove shunt cable. Reset voltage limit to 33 VDC (42 VDC) for charging in the PPF (PVan).
3.10 Plug pin Y of connector P508 into ground terminal of MS-EGSE-7.

3.11 Plug pin X of connector P508 into positive terminal of MS-EGSE-7. If voltage drops to less than 12 VDC, disconnect pin X immediately and terminate procedure. If voltage is greater than 20 VDC, continue charging, recording voltage, current and resistance every five minutes for the duration of the procedure.
3.12 Terminate charging if either resistance value drops below 10 kilohms.

3.13 Terminate charging when current drops to less than 100 mA. Disconnect pin X from MS-EGSE-7. Disconnect pin Y from MS-EGSE-7. Turn MS-EGSE-7 OFF and unplug from AC outlet.
3.14 Disconnect MS-EGSE-4 from pins W and Z. Disconnect MS-EGSE-5 from pins U and V. Disconnect connector P507 from J507.
Table 1
	Elapsed Time (min)
	Voltage (V)
	Current (mA)
	#1 Resistance (Kilohm)
	#2 Resistance (Kilohm)

	5
	
	
	
	

	10
	
	
	
	

	15
	
	
	
	

	20
	
	
	
	

	25
	
	
	
	

	30
	
	
	
	

	35
	
	
	
	

	40
	
	
	
	

	45
	
	
	
	

	50
	
	
	
	

	55
	
	
	
	

	60
	
	
	
	

	65
	
	
	
	

	75
	
	
	
	

	80
	
	
	
	

	85
	
	
	
	

	90
	
	
	
	

	95
	
	
	
	

	100
	
	
	
	

	105
	
	
	
	

	110
	
	
	
	

	115
	
	
	
	

	120
	
	
	
	

	125
	
	
	
	

	130
	
	
	
	

	135
	
	
	
	

	140
	
	
	
	

	145
	
	
	
	

	150
	
	
	
	

	160
	
	
	
	

	165
	
	
	
	

	170
	
	
	
	

	175
	
	
	
	

	180
	
	
	
	

	185
	
	
	
	

	190
	
	
	
	

	200
	
	
	
	

	205
	
	
	
	

	210
	
	
	
	

	215
	
	
	
	

	220
	
	
	
	

	225
	
	
	
	

	230
	
	
	
	

	235
	
	
	
	

	240
	
	
	
	

	245
	
	
	
	

	250
	
	
	
	

	255
	
	
	
	

	260
	
	
	
	

	265
	
	
	
	


Engineer _____________
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