Specification
for
Spaceflight Electronics Test Capability

The Naval Research Laboratory has a requirement for two Spaceflight Electronics test
rack systems with integrated control computers. Each test system will consist of a control
workstation hosting NRL'’s integration and test software coupled with a specialized
compliment of COTS and Custom electronics housed in standard equipment test racks —
see Figure 1. The system will test Flight Electronics hardware at both the subsystem
chassis level and at the spacecraft system level. The racks are designed with equipment
that supports current industry standard interfaces as well as newly emergent technologies
that enable the system to support NRL programs for many years into the future.

1.0 Space Electronics Development Lab Technical Requirements

The Contractor shall provide two test racks to accomplish the following functionalities:

1.

Ground Application Software Control & Network Connectivity: Provide control of
equipment racks via a Sun Workstation communicating with the space environment
simulator chassis via Ethernet per equipment list. Provide for connectivity to
external hardware via GPIB. Provide network connectivity with firewall and Ethernet
switch.

Spacecraft Environment Simulator (SES): VME chassis with capability to support or
provide RS-422 interfaces, Spacewire interface (1 rack only), 1553 interface (1 rack
only), analog & digital outputs, analog & digital inputs, time synchronization,
thermistor simulation,& high and low level commands. All functions shall be
provided by the specific equipment defined in Table 1.

Electronics Diagnostics: Provide for real time bus analysis for Spacewire and 1553
standard interfaces in one of each racks only (e.g. 1553 bus in 1 rack, Spacewire in
the other rack) via bus analyzer cards and embedded controllers as necessary.
Provide for test and debug of space flight electronics equipment via an arbitrary
waveform generator and digital oscilloscopes per the equipment list.

Spacecraft Uplink/Downlink Simulation: Provide an interface to simulate uplink and
downlink interfaces to spacecraft subsystems via a custom Command Encoding unit
(CEU). The unit must be compatible with existing NRL CEU’s installed in system
and subsystem test units. The CEU shall be compatible with the existing NRL
Common Ground Architecture test and operations software.

Bus protection unit (BPU) Custom unit providing protection against under voltage,
overvoltage, reverse input voltage, current (diode) direction, and (over)voltage
crowbar meeting established NRL criteria for time to effect.

Power Supply, Power distribution and backup power. Provide a power supply
capable of delivering 30A at 40V or equivalent. Provide power distribution for
equipment in rack. Provide back up power in the event of power loss for workstation
and rack equipment. Provide a rack power warning light to externally indicate the



power status of the unit under test. Provide a bus power elapsed time indicator. See
equipment list.

Structural: Provide mechanical support for rack equipment as appropriate via rails
and other hardware. Provide a pull out drawer in rack for tool storage. Provide a
front panel power strip for powering external equipment.

In order to insure compatibility with existing NRL infrastructure designs, the test systems
shall conform to the following:

1.

2,

10 panels, parts, labels: The racks will use 10 connector part numbers, labeling and
grouping as shown in Figure 1 below.

Software drivers: The test bed equipment will be exercised and controlled via NRL
CGA (Command Ground Architecture) ground software and therefore must be
compatible with existing CGA drivers. CGA software will be installed after the test
system is delivered to NRL. No software, other than for purposes of test and
checkout, shall be installed at contractor site.

AC Power. The test bed shall be powered by one or two L21-30, 3-phase 208V AC
connections depending on the installed system power requirements. Appropriate
grounding and shielding, where necessary, will be maintained throughout the
equipment structure.

Encapsulation: The equipment shall be contained in a standard 1-bay equipment
rack with lift points, forklift sockets and lockable casters. The encapsulation must
be capable of supplying the appropriate cooling capacity based on the installed
equipment requirements. The equipment racks must be structurally capable of
supporting the installed equipment and handling the shock and vibration
environments associated with transporting the equipment from the contractor’s
location to the NRL.

2.0 Material Requirements:

A recommended equipment list is provided in Table 1. The equipment necessary to
accomplish the required functionalities shall be developed and/or procured and installed in
the racks as specified herein.

3.0 Documentation:

The Contractor shall deliver the following commercial documentation package for each
rack containing:

System interconnect drawing and wiring diagram(s) detailing all connections and
cables used in rack including a wire list.

Bill of Materials listing all parts used to assemble the racks, including model,
manufacture and serial numbers.

Mechanical drawings detailing all exterior dimensions, lift points, and 10 panels.
All received 3" party equipment documentation.



4.0 Warranty:
The contractor shall provide a standard commercial warranty against all parts and labor.

5.0 Performance Verification:

The contractor shall verify and test the full functionality of all custom hardware they
are supplying to the system. The contractor shall also verify the standalone equipment
going into the racks such as the power supplies, oscilloscopes, deck warning light, etc to
ensure they operate properly after installation into the rack. The contractor is only required
to test the more complex items, such as the VME cards housed in the SES or the bus
analyzers, by powering up the card in the VME chassis and ensuring the proper power
lights are strobed and any indicator lights reflect the proper state.

Figure 1: Rack Configuration & Installation Drawing
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Table 1: Rack Equipment List
Item Model # Qty
Diagnostic Equipment
Spacewire Bus Analyzer 4l inks ESL-RG401/8 & Accessories 1
1553 Bus Analyzer GE Fanuc BT3-QPCIM1MW 1
Arbitrary Waveform Generator Tektronix AWG 7052 1
1553 Board GE Fanuc ABI-V6-2 1
Spacewire PMC Card 2




Computers

Sun Test & Control Workstation
Support & Documentation PC

Rack Equipment

Rack Hardware

Heavy Duty X-Bay Rack w/ Internal AC/Gnd Harness, Rack Rails, Blank Panels, Power Strips,

Lighting, Grounding Bars, Lockable Doors

Bus Power Elapsed Time Panel

Transition Panel Frame
AC Power Input Panel
Deck Power Warning Light
Storage Drawer(s)
Pull-out Shelf/Drawer
Blank Panels
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Spacecraft Environment Simulator (SES):

VMEG64x 12-Slot Chassis
PowerPC Processor

Time Card

DAC Board

Digital Output

ADC Board

Serial Board
Resistor Load Card
HLC

LLC

Ethernet to 232
30V Power Supply

Carlo Gavazzi 5059ANL12SK-AAA
Motorola MVMEG6100-0173

Brandywine Comm VME-SYNCCLOCKS32 -422 -BCD-

BOUT

GE Fanuc VMIVME-4140-000000
GE Fanuc VMIVME-2510B-400
GE Fanuc VMIVME-3113A-100000

GE Fanuc PMC-HS-SERIAL (11050-201)

SEI

GE Fanuc VMIVME-1184-000000
GE Fanuc VMIVME-1184-000000
Precidia iPocket 232

Ecopian 15EB60
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I/O Panel SEI
Chassis Rack Adapter Ear SEI
Electronics

CEU SEI

Power Supply - LAN

GPIB to Ethernet Converter
Bus Protection Unit
Uninterruptible Power Supply
Ethernet Switch

NTP to IRIG

Oscilloscope

Oscilloscope Probes - Single
Ended

Oscilloscope Probes - Differential

Firewall
Power Distribution

Agilent N5766A

National Instruments GPIB-ENET/100
SEI

APC Smart UPS-1500VA

3Com 3C16470

ESE ES-188

Tektronix DPO7104 (1 GHz)

Probe Master 4233
Probe Master 5905-1RA
Sidewinder 110D

Pulizzi T982C1-F-SL-015
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