Electrical

All electrical wiring and interconnect cabling must be fabricated and installed using acceptable aircraft methods and techniques.  The Federal Aviation Administration Advisory Circular 43.13-1A sets appropriate guidelines.

In the event of electrical power loss (expected or unexpected), all experiments must fail to a safe configuration.  There will be a brief interruption of electrical power during engine start-up and momentary interruptions of electrical power may occur during flight.  Although infrequent, brief power interruptions may disrupt certain sensitive instruments.  Sensitive test equipment should incorporate protective devices to prevent data loss.

All electrical experiments must meet requirements for electro-magnetic compatibility and susceptibility that preclude interference with an aircraft.

Experiments that require aircraft power must provide an electrical cable to reach an experimenter interface panel (EIP).  All power cables should have a descriptive tag secured to the end that lists the voltage and maximum current required from the aircraft outlet.

All experiment wiring, including power cables, must be adequately restrained and clamped.  Normal vibration, high humidity, extreme temperatures, and handling should be considered in connector and wiring selection.  All exposed power leads and electrical contacts must be covered to protect personnel as well as the equipment and aircraft.  Electrical insulation should be protected against abrasion and chaffing which could expose bare contacts.  Experiments must be adequately grounded to prevent electrical shock.

In addition to existing aircraft circuit protection, each experiment must be self-protected with an incorporated circuit breaker or current-limiting device.  It is strongly recommended that each electrical component have a dedicated current-limiting device as well.  The limiting value of each device should be carefully chosen with the maximum current of the protected components in mind.  When selecting circuit breakers values, the sum of the maximum device currents cannot exceed the rated current of the power source or the circuit breaker itself.  Ideally, each circuit should be designed so that the total nominal current of all devices does not exceed 80 percent of the rated supply current.

All batteries used must be of the dry cell or gel-cell type.  Liquid electrolyte batteries are not allowed on the aircraft.

Sizing of electrical wiring is critical.  All experiment cables, including power cables, must be of the appropriate size (or gauge) for the intended current draw across the wire.  All experiments are required to comply with the wire sizing guidelines shown in the following table:

	Maximum Current
	Minimum Wire Gauge

	5 Amps
	18

	10 Amps
	16

	15 Amps
	14

	20 Amps
	12

	25 Amps
	1

	30 Amps
	8

	50 Amps
	4


         Table 1.  Minimum Wire Gauges Required 

The insulation of each wire must clearly show a manufacturer printed wire gauge label.  All wires should be made of copper and have a wire temperature rating of at least 60 degrees Celsius.  Higher rated wire such as 105 degrees Celsius is strongly encouraged.  

