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Military Aircraft Electrical Power Requirements

ÁMIL-STD-704   (6 October 1959)

ÁMIL-STD-704A (9 August 1966)

ÁMIL-STD-704B (17 November 1975)

ÁMIL-STD-704C (30 December 1977)

ÁMIL-STD-704D (30 September 1980)

ÁMIL-STD-704E (1 May 1991)

ÁMIL-STD-704F (12 March 2004)
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Definitions - Basic

Á3.29 Utilization equipment. 

üUtilization equipment is that equipment which receives power from 
the electric power system.

Á3.4 Aircraft electric power systems.

üAn aircraft electric power system consists of a main power source, 
emergency power sources, power conversion equipment, control 
and protection devices, and an interconnection network (wires, 
cables, connectors, etc.).  The main power is derived from aircraft 
generators driven by the aircraft propulsion engines.  Emergency 
power is derived from batteries, engine bleed air, independent 
auxiliary power units, ram air driven generators, or hydraulically 
driven generators.
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Aircraft Electrical Power Generation 

System  Example ïSimplified Boeing 767

10/16/2012 2012 SOUTHERN TIER ENGINEERING SYMPOSIUM &               

PROFESSIONAL DEVELOPMENT SEMINAR

6

Ref. 2

Main Gen Main Gen

Aux Gen

AC-to-DC AC-to-DC

Battery

AC Bus Tie Breakers

DC Bus Tie Breaker

Ref. 3

KC-46 tanker



Definitions ïNormal Operation

Á 3.18 Normal operation. (Electrical System)

üNormal operation occurs when the system is operating as intended in 
the absence of any fault or malfunction that degrades performance 
beyond established requirements. 

ü It includes all system functions required for aircraft operation except 
during the electric starting of propulsion engines and the battery start 
of an auxiliary power unit. 

üNormal operation includes switching of utilization equipment, prime 
mover speed changes, synchronizing and paralleling of power 
sources, and operation from external power sources.

Á 4.2.2.1 Normal operation. (Utilization equipment)

üUtilization equipment shall provide the level of performance specified 
in its detail specification.
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Definitions ïAbnormal Operation

Á 3.2 Abnormal operation. (Electrical System)

üAbnormal operation occurs when a malfunction or failure in the 
electric system has taken place and the protective devices of the 
system are operation to remove the malfunction or failure from the 
remainder of the system before the limits for abnormal operation are 
exceeded.  The power source may operate in a degraded mode on a 
continuous basis where the power characteristics supplied to the 
utilization equipment exceed normal operation limits but remain within 
the limits for abnormal operation.

Á 4.2.2.2 Abnormal operation. (Utilization equipment)

üUtilization equipment shall be permitted a degradation or loss of 
function unless otherwise specified in its detail specification. 
Utilization equipment shall not suffer damage or cause an unsafe 
condition. Utilization equipment shall automatically resume full 
performance when normal operation of the electrical system is 
restored.
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Definitions ïEmergency Operation

Á3.13 Emergency operation. (Electrical System)

üEmergency operation occurs following the loss of the main 
generating equipment when a limited electric source, independent 
of the main system, is used to power a reduced complement of 
distribution and utilization equipment selected to maintain flight 
and personnel safety.

Á3.2.2.4 Emergency operation. (Utilization equipment)

üUtilization equipment shall provide the level of performance 
specified in its detail specification when such performance is 
essential for flight or safety.
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Definitions ïStarting Operation

Á 3.12 Starting operation. (Electrical System)

ü Electric starting operation is a specialized case of normal 
electric system operating conditions where the normal voltage 
limits may be exceeded due to the high electric demand.  The 
voltage limits for normal operation may be exceeded during the 
following starting conditions:

a. An electric start of the propulsion engine.  (Battery power, aircraft 
DC power or external power applied on the aircraft bus.)

b. A battery start of an auxiliary power unit.

Á 4.2.2.5 Starting operation. (Utilization equipment)

üUtilization equipment shall provide the level of performance 
specified in its detail specification when performance is essential 
during the starting operation.
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Definitions ïTransfer Operation

Á3.27 Transfer operation. (Electrical System)

üTransfer operation occurs when the electric system transfers 
between power sources, including transfers from or to 
external power sources.

Á4.2.2.3 Transfer operation. (Utilization equipment)

üUtilization equipment may not be required to operate under 
the transfer condition unless a level of performance is 
specified by its detail specification.  Utilization equipment 
shall automatically resume specified performance when 
normal operating characteristics are resumed.
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Summary of Modes

1. Normal

2. Abnormal

3. Emergency

4. Starting

5. Transfer
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FIGURE 1. Load 

unbalance limits for 

three-phase 

utilization 

equipment.
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FIGURE 2. Phasor 

diagram showing 

required phase 

sequence 

relationship.
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FIGURE 3. Envelope 

of normal 400 Hz and 

variable frequency 

AC voltage transient.
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FIGURE 4. Limits for 400 Hz and variable frequency AC 

overvoltage or undervoltage.
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FIGURE 5. Envelope 

of normal 400 Hz AC 

frequency transient.

10/16/2012 2012 SOUTHERN TIER ENGINEERING SYMPOSIUM &               

PROFESSIONAL DEVELOPMENT SEMINAR

17

Ref. 1



FIGURE 6. Limits for 

400 Hz AC 

overfrequency or 

underfrequency.
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have to work in this region?



FIGURE 7. Maximum distortion spectrum of 400 Hz and 

variable frequency AC voltage.
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FIGURE 8. Envelope 

of normal 60 Hz 

voltage transient.
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FIGURE 9. Limits for 60 Hz AC overvoltage and undervoltage.
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FIGURE 10. 

Envelope of normal 

60 Hz AC frequency 

transient.
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FIGURE 11. Limits 

for 60 Hz AC 

overfrequency and 

underfrequency.
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FIGURE 12. Maximum distortion spectrum of 60 Hz AC voltage.
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FIGURE 13. 

Envelope of normal 

voltage transients 

for 28 volts DC 

system.
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FIGURE 14. Limits for overvoltage and undervoltage

for 28 volts DC system.
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FIGURE 15. Maximum distortion spectrum for 28 volts DC system.
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FIGURE 16. 

Envelope of normal 

voltage transient for 

270 volts DC system.
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FIGURE 17. Limits for DC overvoltage and undervoltage 

for 270 volts DC system.
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FIGURE 18. Maximum distortion spectrum for 270 volts DC system.
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Other

Á5.1 Transfer operation characteristics.  Under 
conditions of bus or power source transfers, voltage 
and frequency shall not vary between zero and 
normal operating limits for longer than 50 
milliseconds.  A normal transient may occur upon 
completion of a transfer.

Á5.3.2.4 Electric starting. The DC voltage in electric 
starting operation shall be between 12 and 29 volts.  
Electric starting of an auxiliary power unit (other than 
battery starts) is a normal operating function and is 
not included under this condition.
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Midterm Quiz
1. What is the current revision of MIL-STD-704?

ANS: F

2. What are the 5 operating modes of a military aircraft electrical system?

ANS: Normal, Abnormal, Emergency, Transfer, & Starting

3. (T / F) - Electrical utilization equipment is allowed to suffer damage 
during abnormal electrical system operation.

ANS: False

4. (T / F) - During emergency AC electrical system operation all power 
characteristics are the same as during normal AC operation.

ANS: True

5. (T / F) - During normal DC electrical system operation the DC voltage is 
always a steady-state 22.0 to 29.0 Volts.

ANS: False
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Military Aircraft Electrical Power Test Procedures

Á MIL-HDBK-704-1 ïOverview

Á MIL-HDBK-704-2 ïSingle Phase, 400Hz, 115 Volt

Á MIL-HDBK-704-3 ïThree Phase, 400Hz, 115 Volt

Á MIL-HDBK-704-4 ïSingle Phase, Variable Frequency, 115 Volt

Á MIL-HDBK-704-5 ïThree Phase, Variable Frequency, 115 Volt

Á MIL-HDBK-704-6 ïSingle Phase, 60 Hz, 115 Volt

Á MIL-HDBK-704-7 ï270 VDC

Á MIL-HDBK-704-8 ï28 VDC

Á All published 9 April 2004
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Remember: MIL-STD-704 published 14 MAR 2004 



MIL-HDBK-704-8 Test Methods

Á METHOD LDC101 Load Measurements

Á METHOD LDC102 Steady State Limits for Voltage

Á METHOD LDC103 Voltage Distortion Spectrum

Á METHOD LDC104 Total Ripple

Á METHOD LDC105 Normal Voltage Transients

Á METHOD LDC201 Power Interrupt

Á METHOD LDC301 Steady State Limits for Voltage

Á METHOD LDC302 Abnormal Voltage Transients

Á METHOD LDC401 Steady State Limits for Voltage

Á METHOD LDC501 Starting Voltage Transients

Á METHOD LDC601 Power Failure

Á METHOD LDC602 Phase Reversal
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Typical Test Set-up for MIL-HDBK-704 Methods
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FIGURE LDC101-1. 

Normal operation -

load and current 

distortion 

measurement.

Ref. 4



METHOD LDC101

Load Measurements
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Ref. 4

TABLE LDC101-I.

MIL-STD-704 limits for load,

inrush current, current distortion factor, 

and current spectrum 

for 28 volt DC utilization equipment.

TABLE LDC101-II.

Sample data sheet 

for LDC101 load

measurements.

Ref. 4



METHOD LDC102

Steady State (Normal) Limits for Voltage
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Method 2 of 12

TABLE LDC102-II. 

Test conditions for steady state 

limits of DC voltage.

TABLE LDC102-III.

Sample data sheet for LDC102 steady state limits for voltage.

Ref. 4

Ref. 4

Probably

an Error



METHOD LDC103

Voltage Distortion Spectrum.
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Ref. 1

Ref. 4

Method 3 of 12

TABLE LDC103-II.

Test conditions for voltage distortion spectrum.



METHOD LDC104

Total Ripple
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TABLE LDC104-I.

MIL-STD-704 limits 

for ripple DC voltage distortion.

TABLE LDC104-II.

Ripple frequency and amplitude.

Ref. 4

Ref. 4



METHOD LDC105

Normal Voltage Transients
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Over

Under

Ref. 1Ref. 4

Method 5 of 12

TABLE LDC105-III.

Test conditions for MIL-STD-704B,

C, D, E and F

normal voltage transients.



METHOD LDC201

Power Interrupt
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Ref. 4

Method 6 of 12

TABLE LDC201-II.

Test conditions

for transfer interrupt.

Note: Transient


