MSFC EMI Test Facility (METF)

Indirect lightning test equipment specification

July 2008


Indirect effects lightning test equipment for performing RTCA DO-160E Section 22 lightning testing, waveforms 1, 2, 3, 4, 5A, and 5B to level 5.  Market research has found products from HV TECHNOLOGIES, Inc. that meet all of NASA’s requirements;  the Modular Impulse Generator (MIG) items MIG0600MS, NW-MS-LEVEL1, CN-GI-CI, MIG0618SS, MIG-OS-MB, I-PROBE-MB, MIG-OS-MB-EXT, one TEMA test manager, and a 20 meter serial optical cable. The requirements are the same as or equal to these items and must be completely compatible and shall be as follows:

Technical Requirements:

· MIG0600MS generator:

· Shall use solid-state impulse switches and solid-state polarity change for repeatable and reliable waveform generation. Mechanical switches, spark gaps, or tubes are not acceptable.
· Shall use fiber optic triggering of high voltage switches for precise waveform timing and control
· Shall use a microprocessor-controlled menu

· Shall have an RS-232 port for remote-control capability

· Shall have integrated peak measurement for voltage and current with a peak display and monitor output for waveform voltage and current

· Shall be compatible with TEMA test manager
· Shall have front panel displays and user-accessible soft keys for operation and control

· Shall have safety switching with an emergency stop that switches off the unit

· Shall generate waveforms 1, 4, 5A, and 5B up to level 4 for single stroke and level 5 for multiple stroke.

· Shall provide both pre-programmed and user-defined multiple stroke patterns for DO-160E.

· Shall be powered by a 115V/230V auto switching power supply

· Shall have the following parameters for the specified waveforms:

· Waveform 1 6.4/70 usec: 15A to 2000A

· Waveform 4 6.4/70 usec: 75V to 1600V

· Waveform 5A 40/120 usec: 75A to 2000A

· Waveform 5B 50/500 usec: 75A to 2000A

· Shall have multiple stroke pulse spacing from 10 msec to 500msec

· Shall have stroke duration 0.01 sec to 50 sec

· Shall have stroke repetition interval of 60 sec to 999 sec

· Shall have a maximum pulse capability of 25 pulses every 10 sec

· Shall have the first voltage peak A1 from 160V to 1600V

· Shall have the subsequent voltage peaks A2 from 50V to 800V

· Shall have user-programmable multiple stroke pattern

· NW-MS-LEVEL1 attenuator box

· Shall be an external attenuator box for attachment to the MIG0600MS generator to reach the waveforms 1, 4, and 5A level 1
· CN-GI-CI coupling transformer
· The coupling transformer shall connect to the MIG0600MS for injecting the waveforms 1, 4, 5A , and 5B to level 5 on the equipment under test (EUT) cables
· The coupling transformer shall connect to the MIG0600MS for injecting the waveforms 4, 5A, and 5B onto EUT cable grounds.
· MIG0618SS generator:

· Shall use solid-state impulse switches and solid-state polarity change for repeatable and reliable waveform generation. Mechanical switches, spark gaps, or tubes are not acceptable.
· Shall use fiber optic triggering of high voltage switches for precise waveform timing and control
· Shall use a microprocessor-controlled menu

· Shall have an RS-232 port for remote-control capability 
· Shall have integrated peak measurement for voltage and current with a peak display and monitor output for waveform voltage and current

· Shall be compatible with TEMA test manager
· Shall have safety switching with an emergency stop that switches off the unit

· Shall generate single stroke waveforms 1, 4, and 5A up to level 5

· Shall be powered by a 115V/230V auto switching power supply

· Shall have the following parameters for the specified waveforms:

· Waveform 1 6.4/70 usec: 250A to 4000A

· Waveform 4 6.4/70 usec pin injection: 125V to 3200V

· Waveform 4 6.4/70 usec ground injection: 125V to 3200V with 6000A at 3200V

· Waveform 5A 40/120 usec pin injection: 125V to 3200V

· Waveform 5B 50/500 usec ground injection: 400A to 6000A with 6000A at 6000V

· MIG-OS-MB waveform generator
· Shall use solid-state impulse switches and solid-state polarity change for repeatable and reliable waveform generation. Mechanical switches, spark gaps, or tubes are not acceptable.
· Shall use a microprocessor-controlled menu

· Shall have an RS-232 port for remote-control capability 
· Shall have integrated peak measurement for voltage and current with a peak display and monitor output for waveform voltage and current

· Shall be compatible with TEMA test manager
· Shall have front panel displays and user-accessible soft keys for operation and control

· Shall have safety switching with an emergency stop that switches off the unit

· Shall contain a one-turn 18-cm calibration loop with the unit

· Shall generate waveforms 2 and 3 up to level 5 for pin injection and multiple burst waveforms and level 3 for single and multiple stroke waveforms.

· Shall provide both pre-programmed and user-defined multiple stroke patterns for DO-160E.

· Shall be powered by a 115V/230V auto switching power supply

· Shall have the following parameters for the specified waveforms:

· Waveform 2 0.1/6.4usec: 40V to 1600V/320A at 1660V

· Waveform 3 1MHz: 80V to 3200V/128A at 3200V

· Waveform 3 10MHz: 80V to 3200V/120A at 3200V

· Shall have the following multiple stroke parameters:

· Pulse spacing from 10 msec to 500msec

· Duration 0.01 sec to 2 sec

· Repetition interval of 2 sec to 999 sec

· Maximum pulse capability of 30 pulses every 2 sec

· Shall have user-programmable multiple stroke pattern

· Shall have the following multiple burst requirements:

· Waveform 3 1MHz: 128A at 3200V

· Waveform 3 10MHz: 120A at 3200V

· Pulse spacing 10usec to 10 msec

· Burst duration from 0.001 sec to 2 sec

· Shall have stroke duration 0.01 sec to 2 sec

· Shall have stroke repetition interval of 2 sec to 999 sec

· Shall have a maximum pulse capability of 30 pulses every 2 sec

· Shall have user-programmable burst pattern

· MIG-OS-MB-EXT waveform generator extension for MIG-OS-MB
· Shall use solid-state impulse switches and solid-state polarity change for repeatable and reliable waveform generation. Mechanical switches, spark gaps, or tubes are not acceptable.
· Shall be compatible with the MIG-OS-MB waveform generator and shall automatically recognized and controlled by the MIG-OS-MB firmware
· Shall be compatible with TEMA test manager
· Shall enhance the MIG-OS-MG capability by increasing the waveforms 2 and 3 test levels and by providing additional waveforms

· Shall have plug-in modules available (modules are not part of this procurement) to

· Increase the waveform 2 0.1/6.4usec waveform to level 5 for single and multiple stroke testing

· Increase the waveform 3 1MHz waveform to level 5 for single and multiple stroke testing

· Increase the waveform 3 10MHz waveform to level 5 for single and multiple stroke testing
· I-PROBE-MB waveform transducer
· Shall be a high bandwidth current waveform transducer

· Shall open to cause minimum disruption to the circuit under test

· Shall be used for measuring the current waveform and amplitude for waveforms 2 and 3 in the cable under test
· TEMA test manager
· Shall be compatible with and capable of controlling the MIG-OS-600MS, MIG0618SS, MIG-OS-MB, and MIG-OS-MB-EXT waveform generators
· Shall enable several generator types to be included in the same test sequence
· Shall be compatible with the EMC Partner free DATABASE manager with pre-defined test routines for RTCA-DO-160 testing

· Fiber optic link
· Shall be 20 meter serial optical connection between the recording device and the MIG-OS-600MS, MIG0618SS, MIG-OS-MB, and MIG-OS-MB-EXT waveform generators

· Manufacturer shall have manufactured, delivered and installed a minimum of 50 operational level 3 systems to demonstrate manufacturing quality and reliability and provide a knowledge base of equipment operation techniques
· All items shall have a full 2 year warranty
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