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1. GENERAL STANDARDS

1.1   Scope: This Aerospace Standard (AS) covers the general minimum performance standards for 
generators/starter-generators and associated voltage regulators for use in direct current (DC) 
electric systems for civil aircraft.

1.2   Manufacturer’s Declaration: The manufacturer shall declare the following generator or regulator 
ratings and characteristics. These "declared" values shall be the same as those values termed 
"rated" under all sections of this AS.

1.2.1 Generator:

(1) Rated Terminal Voltage
(2) Rated Load Current
(3) Minimum Blast Cooling Requirement (If Blast Cooling is to be Used)
(4) Rated Speed Range
(5) Continuous Operating Speed
(6) Minimum Speed for Regulation
(7) Maximum Speed for Regulation
(8) Maximum Overspeed
(9) Minimum and Maximum External Field Resistance in Series With the Shunt Field

(10) Maximum Operating Altitude
(11) Allowable Brush and Commutator Wear (If Applicable)
(12) Maximum Static Torque (If Applicable)
(13) Equalizing Voltage (If Provided) at Rated Load Current
(14) Overhung Moment, With Respect to the Drive Pad
(15) Terminal Block Cover (If Provided)
(16) Type and Rating of Battery (If Required for Start-Up Excitation or Ripple Voltage Test)
(17) Maximum Allowable Starter Current and Voltage
(18) Rated Starter Locked Rotor Torque

1.2.2   Regulator:

(1) Rated Voltage
(2) Rated Maximum Controlled Field Current
(3) Minimum Blast Cooling Requirement (If Blast Cooling is to be Used)
(4) Minimum and Maximum Effective Regulator Resistance in Series With Generator Field
(5) Maximun Operating Altitude
(6) Range of Set Voltage Adjustment (If Adjustable)

1.3   Effect of Tests: As a minimum performance requirement, the equipment shall complete all tests 
under sections (2) and (3) without maintenance. There shall be no evidence of detrimental 
electrical or mechanical degradation.

1.4   Test Samples: Tests under Sections (2) and (3) may performed in any sequence and using no 
more than two (2) test generators or regulators. Section (4) tests may be performed in 
combination with Section (2) and (3) tests or performed separately on additional generators or 
regulators.
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1.5   System Description: Applicable performance tests described herein shall be met with a compatible 
generator and regulator. A battery shall not be included unless otherwise declared by the manufacturer.

2.   MINIMUM PERFORMANCE UNDER STANDARD CONDITIONS

Tests under this section shall be performed under the Standard Test Conditions described in Addendum 
(A).

2.1   Generator Rating: The generator shall provide the continuous rated output current and voltage over the 
continuous operating speed range.

2.2   Overload Capacity: Unless otherwise declared by the manufacturer, the generator shall deliver 150% 
rated current for two (2) minutes and 200% rated current for five (5) seconds at the minimum speed. IN 
NO CASE SHALL THE GENERATOR OVERLOAD CAPACITY BE LESS THAN 120% OF RATED 
CURRENT.

2.3   Speed:

2.3.1   Speed Range: The continuous operating speed range shall be that range over which the generator 
provides continuous rated output current and voltage.

2.3.2   Minimum Speed for Regulation: When the generator is driven at minimum speed for regulation, it must 
deliver continuous rated current at rated voltage with not less than 0.5 ohm resistance connected in the 
external field circuit.

2.3.3   Overspeed: The generator shall be capable of being driven at an overspeed equal to 115% of the 
maximum rated speed for five (5) minutes without mechanical failure or impairment of electrical 
performance. This test shall be made with the generator control field circuit open and while the 
generator is hot from ANY prior test.

2.3.4   Maximum Speed for Regulation: When the generator is driven at the maximum speed for regulation, it 
must provide not more than rated voltage with 300 ohms or less resistance in the control field. 
Generators which do not have a control field shall be as specified by the manufacturer.

2.4   Output Voltage:

2.4.1   Steady State Voltage Regulation: When operating as a system, the Generator and Regulator shall have 
a voltage at the Point of Regulation that remains within ± 2.5% of the Regulator set voltage when 
operating at the minimum speed for regulation, maximum speed for regulation and at speed midway 
between these two speeds. At each test speed, the system shall be operated at no load, 25%, 50% and 
100% rated current and the regulation values recorded. No Regulator adjustments are permitted during 
these tests. If the Regulator set voltage is adjustable, the adjustment range shall be declared by the 
manufacturer.

2.4.2   Transient Voltage: During the application and removal of loads, the transient voltage and recovery time 
shall not exceed the limits specified by Fig. 1.

2.4.3   Ripple Voltage: The generator peak ripple voltage shall not exceed ±7% of the nominal DC output 
voltage when operated at 120% minimum rated speed at 25% and 50% load. The field must be 
controlled by a manual rheostat when making this test. See Fig. 2.

2.5   Commutation (Brush Type Designs): During operation of the generator over the load and speed range 
there must be no more than fine pin point sparking of the brushes. For Starter-Generators, commutation 
during starter operation should not damage the commutator or degrade subsequent performance.

2.6   Dielectric Strength: The generator and/or regulator must withstand, without evidence of breakdown, a test 
voltage of 500 volts r.m.s. at 50 or 60 Hertz for one (1) minute or 600 volts r.m.s. for one (1) second. The 
test voltage shall be applied between electrical circuits and frame and between mutually insulated circuits. 
Where the electrical circuits are intentionally grounded to frame for RFI control, the grounding circuit may 
be disconnected for this test.
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2.7   Equalizing Voltage: Where provided, the equalizing voltage must be within ± 10% of the specified 
equalizer voltage. Equalizer voltage shall be determined under stabilized conditions of 25° C ± 15% inlet 
air temperature, rated load current, rated continuous operating speed and with the recommended cooling.

2.8   Parallel Operation: With two or more generators feeding a common bus, load division over the rated 
generator speed range shall remain within 10% of the generator rated current from 25% to full rated load 
current. This test may be conducted with all generators at the same speed. There shall be no sustained 
oscillations of the load sharing in excess of 5% of the generator rated current.

2.9   Generator Compounding: For any speed within the specified speed range, the excitation current must 
increase with an increase in generator load up to the full load capacity.

2.10   No Load Speed (Starter-Generators Only): When operated at no load in the starter mode, with the 
maximum rated starter voltage applied and with the control field system specified by the manufacturer, 
the machine shall not achieve excessive speeds nor incur electrical or mechanical failure.

2.11   Starter-Generator Cranking Speed/Torque: When operated as a starter, the starter must be capable of 
delivering rated locked rotor torque at the rated maximum current and voltage.

2.12   Shear Section: A shear section or device shall be provided at the generator input that mates with the 
engine accessory drive (spline or gear type). This section shall shear at rated static shear torque (±10%) 
The shear section shall be so designed that its shearing action will not result in loose pieces which could 
damage adjacent or associated components. Belt driven generators need not meet the shear section 
requirements.

3.   MINIMUM PERFORMANCE UNDER ENVIRONMENTAL CONDITIONS

All generators and regulators must meet the requirements of the following paragraphs by actual test, 
similarity proof or by analysis. Unless otherwise specified, the applicable Environmental and Test 
Procedures referenced are in accordance with RTCA Document DO-160.

3.1   Spike Susceptibility: While supplying full rated load, the generator and/or regulator shall be subjected to 
ten (10) minutes of negative and positive spike voltages. The spike voltage shall have an amplitude of 
600 ± 50 volts and a duration of 10 ± 5 microseconds for both positive and negative polarities. Thirty (30) 
positive and thirty (30) negative spikes shall be applied at 10 ± 2 second intervals.

3.2   Radio Frequency Interference: The generator and/or regulator must meet the radiated and conducted 
emission limits of DO-160 when operated at the low and high end of the rated speed range. For each 
speed, 10% of rated load and full rated load shall be applied. Rated voltage is to be maintained 
throughout the test. In testing the generator, a manually controlled field rheostat may be used.

3.3   Operating Position: The generator and regulator must be designed to operate continuously in any attitude. 
For test purposes, unless otherwise specified, the normal continuous generator operating position shall 
be essentially horizontal.

3.4   Temperature-Altitude:

(1)  100 hours at rated continuous speed, rated terminal voltage, and rated load current at approximately 
sea level altitude at the maximum rated air inlet temperature.

For regulators only - The regulator shall control a generator operating at a speed which will cause the 
greatest variation in field current when full generator load is switched on and off. Once the variation in 
field current has been established, a simulator may be used for the generator, provided that the 
minimum and maximum values of field current are the same as those obtained with the generators. 
The load shall be switched on for five seconds and off for five seconds. Sufficient readings shall be 
taken to establish the variation. During the test, the voltage at the point of regulation shall remain 
within ±2.5% of the regulator set voltage. No voltage adjustment shall be permitted during the test.
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